
FEDER1. C AL AVIATI0 ACAINISTPAT 0 SASHIIGII 0 OFFICE-E F
YwLL A ky OF OEkA AVATON APM I STATI RFSPONSEs 70 NAN -F (d)

NON 0 A on

mIhhEohhImlI
El~Ihhhon~

Eu... lhhhhhln
hhhhhhhhhhO.



Summary Of Federal Aviation
Fda K A'ft'jsf0"w. Administration Responses

.. 2o09! To National Transportation
Safety Board Safety
Recommendations

,V

DTICELECTE,

OCT 1 1981

Report No. FAA-ASF-81-3 Quarterly Report Document is available to

the U.S. public through
January throili The National Technical
March 1961 Information Service,

Springfie)d, Virginia 22161

L ,



Technical keport Documentation Page
1. Retort No. 2. Government Accession No. 3. Recipient's Catalog No.

FAA-ASF-81.-3 t ai-
4. Title ad Subtile 5. Report Dat. 
Sunmary of Federal Aviation Administration A r-4981 " - -
Responses to National Transportation Safety Board 6 Perfor.ing Organ.. aton Code
Safety Recoumndations ASI-300

8. Performing Organization Report No.

R. E./Livinystonj C. A./Carpenter /'. FAA-ASF-81-3
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)
Office of Aviation Safety
Federal Aviation Administration 11. Contract or Grant No.
U. S. Department of Transportation
Washington, D.C. 20591 13. Type of Report and Perod Covered

12. f encoring Agency Name and Addres
iftce of Aviation Safety Q uJarterly-Mar.-8Federal Aviation Administration .. •Mar_-98

Department of Transportation 14. Sponsoring Agency Cede
Washington, D.C. 20591 ASF-l

Is. Supplementary Notes

bstract

This report contains NTSB reconmendations and all FAA responses t Board
recumendations that were delivered to the Board during the applicable quarter.
In aadition, the report includes NTSB revquests and FAA responses concerning
reconsiderations, status reports, and followup actions.

The Table of Contents for this report reflects only those NTSB recawendations
which are still open pending FAA action (i.e., those that have not been
designated as "Closed" by the NTSB as a result of acceptable action).
Accordingly, the Table of Contents may reflect a number of multiple
recacimendations (example: A-79-21 through 24), but background material is
included only for those recn~mendations which remain in an "Open" status.
Background information for those reconimendations which have been closed is
available in FAA Headquarters files.

17. Key Werds 18. Distribution StatementNational Transportation Safety Board Document is available to the U.S.
Safety Recaimndations public through the National Technical
Aviation Information Service, Springfield,
Federal Aviation Administxation Virginia 22161

19. Socurity Clessif. (of Ohio report) 20. Securit? Clessif. (of this page) 21. No. of Pages 22. Price

Unclassified I Unclassified

Form DOT F 1700.7 (8-2) R eproducticn of completed page authorized

/
_______________"___""___/__""



FORE WORD

The Natjonpl Transportation Safety Board as established by Publi(

Law 93-t)3, title III, "Independent Safety Board Act of 1974," has
among its duties the requirement to ". . . issue periodic reports to
the Congress, federal, state, and local agencies concerned with
transportation safety, and other interested persons recommending and
advocating meaningful responses to reduce the likelihood of recurrence
of transportation accidents and proposing corrective steps."

The Act specifies that whenever the Board submits a recommendation
regarding transportation safety to the FAA, or other agencies of the
Department of Transportation, that the agency shall respond to each such
recommendation formally and in writing not later than 90 days after
receipt thereof. The Act also requires that the response to the Board
shall indicate the agency's intention to initiate adoption of the
recommendation in full or in part, or to refuse to adopt such
recommendation, in which case the response uhall bet forth in detail thc
reasonb for the refusal.

A notice of each recommendation and the receipt of a response from the
agency is published in the Federal Register. There is no requirement to
publish either the recommendation or the response in its entirety.

The Federal Aviation Administration places a high priority on the
evaluation of the Board's investigation and its recommendations. In
recognition of the importance of these recommendations and the responses,
the FAA, beginning with the first quarter of calendar year 1980,
publishes quarterly reports of NTSB recommendations and all FAA
responses to Board recommendations that were delivered to the Board
during the applicable quarter. In additiot, the report includes NTSB
requests and FAA responses concerning reconsiderations, status reports,
and followup actions.

The NTSB system of priority classification for action provides for
documented NTSB followup action for each safety recommendation in
accordance with one of the following classifications:

1. Class I - Urgent Action: Urgent commencement and completion of
action is mandatory to avoid imminent loss of life or injury and/or
extensive property loss.

2. Class II - Priority Action: Priority commencement of action is
necessary to avoid probable loss of life or injury and/or property loss.

3. Class III - Longer-Term Action: Routine action is necessary so that
possible future injury and loss of life and property may be avoided.
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The purpose of this publication is to provide a systematic quarterly
update and summation of NTSB Safety kecommendations and FAA actions and
reponses. -This document is intended to k p the public abreast of NTSB
and FAA eflorts in the drea of aviation saiety fur the applicable
quarter covered by the report.
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SUMMARY

Statistics for CY 1979 included:

108 new recommendations issued to FAA.

46 recommendations officially "Closed" during this period.

Statistics for CY 1980 included:

115 new recommendations issued to FAA.

74 recommendations officially "Closed" during this period.

The following exchanges of NTSB/FAA correspondence concerning NTSB Safety

Recommendations occurred during the first quarter, January 2 through

March 31, 1981:

- FAA initial responses to NTSB recommendations:

10 letters involving 24 recommendations

- FAA letters to NTSB discussing reconsideration of earlier responses,

current status, or followup actions:

13 letters involving 21 recotffendations

- FAA "final report" letters to NTSB:

14 letters involving 21 recommendations

Officially "Closed" by NTSB first quarter CY 1981: 17 recommendations

There were four FAA responses to seven Class I--Urgent Action recommendations

during this quarter.

Accident Recommendation Issue Response FAA Action

Date Number Date Date

2/12/79 A-80-112 11/14/ 0 3/30/81 Issuing operations
bulletin

6/12/80 A-80-115 11/19/80 2/17/81 Expetiting delivery
of color display

11/17/80 A-80-120 11/21/80 2/4/81 Issued emergency AD

Incident A-81-1, 2, 3, & 5 1/6/81 2/11/81 Evaluations, Urgent
Maintenance Alert &

forthcoming AD

________



The FAA response to Class I - Urgent Action recoiwendations is reflected by the

following sumiaries:

A-81-12.

The United States was invited to participate in the investigation of the Saudi
Arabian Airlines Lockheed L-1011 accident at Riyadh, Saudi Arabia, on
August 19, 1980. ne accident involved an in-flight fire in the aft area of
the aircraft. Even though the aircraft was landed successfully, the fire
spread and all 301 occupants died as a result. The investigation was conducted
in accordance with the provisions of International Civil Aviation Organization
Annex 13, and issuance of the report of the investigation is the responsibility
of the Kingda of Saudi Arabia. As part of U.S. assistance in the
investigation, tests and research were conducted at the Lockheed California
Company and at the Federal Aviation Administration (FAA) Technical Center,
Atlantic City, New Jersey.

The aft baggage compartment (C-3), among others, where bulk baggage is carried
beneath the aft cabin floor, was investigated as a possible fire origination
area. AmRng the tests conducted to evaluate certain hypotheses regarding fire
propagation were fire penetration tests of the C-3 compartment lining
materials. One test showed that a 5-inch diameter, 12-inch-high propane burner
flame (1,800 degrees F) placed beneath the C-3 compartnent ceiling penetrated
the ceiling liner in less than 1 minute and then penetrated the cabin floor and
carpet material in less than 2 minutes. A second test using the same burner
showed that a 3- to 4-foot-high flame (1,160 degrees F, fuel rich) penetrated
the ceiling liner in 25 seconds, and then the cabin floor and carpet material
in 4.5 minutes.

The C-3 compartment of the L-1011 is certificated as "Class D" under the
provisions of 14 CFR 25.857(d). That rule states: A Class D cargo or baggage
compartment is one in which--

(1) A fire occurring in it will be completely confined without
endangering the safety of the airplane or the occupants;

(2) There are means to exclude hazardous quantities of smoke, flames,
or other noxious gases from any compartment occupied by the crew
or passengers;

(3) Ventilation and drafts are controlled within each conmpartmaent so
that any fire likely to occur in the compartment .,ill not progress
beyond safe limits;

(5) Consideration is given to the effect of heat within the compartnent
on adjacent critical parts of the airplane. For conparbnents of
500 cu. ft. or less, an airflow of 1,500 cu. tt. per hour is
acceptable.
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The NTSB contends that the L-101i C-3 coipartment was approved as "Class D" uy
"extrapolations" from the 500 cu. ft. volume ard 1,500 cu. ft. per hour airflow
guidelines in 14 CPR 25.857(d)(5). According to the Safety Board, the
theoretical concept of a Class D coiparbient is that a fire within the
ccmpartment would be extinguished by oxygen depletion, preventing its
propagation. This concept apparently has been successfully applied in
narrow-bodied aircraft with limited volume capartments. However, the Safety
Board expressed concern that it may not be a valid concept for larger volume
conpartments, such as the L-1011 C-3 compartment, because much greater volumes
of oxygen are available to support coribustion prior to depletion and
"snurfing." The Safety Board believes that the additional air supply may
support a fire for sufficient time to allow penetration of the compartment
lining, thereby providing access to an unlimited oxygen supply to support
propagation of the fire. The NTSB rioted that preliminary tests conducted at
the FAA Technical Center, using a 770 cu. ft. simulated Class D conpartnent
tended to support this belief, since a fire of sufficient intensity to
penetrate the L-1011 C-3's ceiling liner in less than 1 minute burned for more
than 10 minutes after the compartment airflow was shut off.

It should be noted that the type of flames used in the tests at Lockheed and at
the FAA Technical Center did not duplicate the type of flame (Bunsen burner)
used to certify flammability characteristics of cargo and baggage compartuient
interior materials (14 CFR 25.855). However, the Safety Board believes that a
small fire in a piece of baggage could generate localized intense heat similar
to that from the propane burner used in the recent tests and that the fire
could penetrate the ceiling before the oxygen supply is depleted.

The penetration of the L-1011 C-3 compartment ceiling could result in hazardous
consequences because nuaerous major aircraft components are routed between the
ceiling of the carpartment and the floor of the cabin. Among these items are
the No. 2 engine throttle cables, the No. 2 fuel line, and flight control
cables. Fire reaching these components could endanger the entire aircraft, and
therefore, the NTSB contends that the deisgn does not comply with the intent of
14 CFR 25.857(d)(5). The Safety Board also noted that once such a fire reaches
the cabin, the cabin furnishings could become involved, and the fire would be
more difficult to extinguish.

According to the Safety Board, the possibility of a tire while in-flight and
the questionable capability of the L-1011 C-3 canparUnerif- to contain a fire by
"snuffing" it to keep it from spreading suggest that the "Class D"

certification of the C-3 cowpartment should be reevaluacel. Accordingly, the
NTSB recamended that the FAA:

"Reevaluate the 'Class D' certification of the L-1011
C-3 cargo coapartnent with a view toward either changing
the classification to 'C,' requiring detection and
extinguishing equipment, or changing the copartment
liner material to insure containment of a fire of the
types likely in the comparbnent while in-flight."
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In response to this reoomiendation, the FAA noted that the L-l0ll is nut unique
in having a large Class D type cargo compartment that has been demonstrated to
be in compliance with the requirements of FAR 25.857(d). For this reason, he
FAA did not agree that specific action pertaining to the L-1011 as a special
case was appropriate. Neither did we find that the limited tests cited by the
Board were sufficient in themselves to justify the recommended action.

In response to a related recotmendation, the FAA did agree to "Review the
certification of all baggage/cargo compartments (over 500 cu. ft.) in the 'D'
classification to insure that the intent of 14 CFR 25.857(d) is met."

The severity and progression of the Saudi Arabian fire caused the FAA to
immediately question the efficacy of the Class D fire containment concept.
Inediately after the accident, the FAA began formulating a research program,
to be accomplished at the Technical Center, to conduct d comprehensive
reevaluation of the concept and regulatory standards for Class D cargo
ccapartments. Prior to issuance of the Board's reccxrmendation, the FAA met
informally with the NTSB staff to discuss the preliminary results of the
accident investigation. At that meeting, the Board staff members were advised
of our program. On January 15, 1981, the Office of Aviation Standards formally
requested the establishment of a research proyrzun. In this program,
detection, extinguishment, and flammability of cargo compartment liners are
evaluated. he FAA believes the program that has been initiated exceeds the
intent of the NTSB's recommendation and the Safety Board was fully informed of
our efforts in this regard. However, the agency has received no further
response from the NTSB relative to Safety Recommendation A-81-12.
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A-81-39 and A-81-40.

On January 20, 1981, at 1127 p.s.t., a Beech B-99, N390CA, operated by Cascade
Airways, Inc., as Flight 201, crashed about 4.5 miles southwest of Spokane
International Airport, Spokane, Washington. The accident occurred while the
pilot was attempting a localizer approach to runway 3 (LOC Rwy 3) at Spokane
International Airport. The two pilots and five passengers died in the
accident; two passengers survived with serious injuries. The aircraft was
destroyed by impact and pos~crash fire.

The Spokane V)RTAC (115.5, GEG, Channel 102) was used for the inbound routing
of Flight 201 and is used for the distance measuring equipment (1DME) arc for a
LOC Wy 3 approach. Upon arrival in the Spokane area, the flight was vectored
for an instrument landing system (ILS) approach to runway 21. However, before
the flight began the approach to runway 21, the tower changed the active runway
to runway 3 and vectored Flight 201 for the LXC Rwy 3 approach. This approach
utilizes the IOLJ localizer (109.9) and collocated []ME (Channel 36), both of
which are located on the airport.

While Flight 201 was initially being vectored for the UJC Rwy 3 approach, the
IOLJ localizer and its associated []ME were not operational because the Rwy 21
was still being used by other arriving aircraft. The IOJ localizer/M4E were
turned on about 1124:08. About this time, Flight 201 was advised that the
aircraft was "6 miles from OLAKE intersection, cleared for the approach."
Shortly thereafter, Flight 201 was advised to contact the tower and Flight 201
acknowledged. No other calls were received from the aircraft.

The normal procedure for the LUC Rwy 3 approach allows descent to minimum
descent altitude (MDA)(2,760 ft.) after passing OLAKE intersection, which is
4.2 miles from IOLJ. Without the airport environment in sight, a missed
approach would be executed at 0.2 DME before reaching IOLJ. One theory
exanined by the NTSB is that Flight 201 may have mistakenly initiated an
approach and let down prematurely using OlME mileage from the Spokane (GEG)
facility rather than the mileage from the localizer facility depicted on the
LOC Rwy 3 approach chart. If an approach was continued using the wrong []ME
(Spokane WORrAC), the aircraft would descend prematurely to MDA and could
strike the terrain near the Spokane 'A)RTAC, which is at approximately the sane
elevation as MDA. Flight 201's initial impact point was about 1,300 ft.
south-southeast of the Spokane VORTAC. It should be noted, however, that
similar approach configurations exist at other airports throughout the United
States where there are two EME facilities located near the localizer course.
In any event, the Safety Board expressed belief that thL type of navigational
aid configuration constitutes a hazard that must be corrected immediately.
Therefore, the NTSB directed the two following Urgent Action Safety
Recommendations to the FAA:
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A-81-39.
"Publish a Notice to Airman pertaining to the localizer
approach to runway 3 at Spokane International Airpxort,
Spokane, Washington, emphasizing the need to use the IOLJ
distance measuring equipment once established on the final
approach course to runway 3."

A-81-40.
"Add a precautionary note in the plan view section of the
chart for a localizer approach to runway 3 at Spokane
International Airport, Spokane, Washington, such as:

CAUTION

Use 109.9 IOLJ IME (Channel 36)
For Final Approach Course
Distance Infornation."

In responding, the FAA noted that these recommendations were made prior to an
NTSB hearing hela in Spokane, Washington, in April 1981. The FAA was a party
in that hearing. Based on testimony and facts presented during the hearing,
review of the accident package, and data relating to this and similar
procedures, the FAA found no evidence that the localizer runway 3 procedure for
Spokane International Airport, Spokane, Washington, was a factor in this
accident.

We reviewed the Spokane localizer procedure and found that the requirement to
use the IOLJ distance measuring equipment (DME) when established on the final
approach course to runway 3 is adequately reflected. Accordingly, the agency
was unable to find adequate justification for publishing a Notice to Airmen.
In concert with that determination, the FAA also found no justification for
adding a precautionary note relative to this procedure. Accordingly, the
Safety Board was informed that we intend to take no further action on Safety
Recommendations A-81-39 and A-81-40. No further response has been fo:thcoming
from the NTSB relative to these reconmendations.



DEPARTMENT OF TRANSPORTATION•
FEDERAL AVIATION ADMINISTRATION

WASHINGON, D.C. 20691

January 7, 1981

The Honorable James B. King
Chairman, National Transportation orct o,

Safety Board THE( ADM9N18ThAOn

800 independence Avenue
Washington, D.C. 20594

Dear Mr. Chairman:

his is in response to NTSB Safety Feoommendations A-80-08 and -109
issued by the Board on October 9, 1980. 7hese recasoendtions
resulted from the Board's investigation of the crash of a Piper Arrow
aircraft, N3839M, departing Kalispell, Montana, on January 10, 1980.

A-80-108.

Amend Air Traffic Control Handbook 7110.65B so that the term "radar
contact,' when used in commnications with pilots, means that the
target is identified and that the controller is able to vector the

aircraft, and to require that, if there is an operational advantage to
either the controller or pilot for the controller to state 'radar
contact" when vectors cannot be provided, the pilot should be expressly
informed that vectors cannot be provided.

A-80-109.

Amend Air Traffic Control Handbook 7110.658, paragraph 350, to require
that when a pilot requests an IFR clearance from an airport with no
published instrument departure procedures, the controller-issued IFR
clearance shall originate only from some point in space that insures
terrain separation and that the pilot shall be instructed to rmain VFR
until reaching that point.

omment.

The Federal Aviation Administration (FAA) does not concur in these
reommndations. Our reasons for nonconcurrence are as follows:*

7he accident summary provided in your letter of October 9, 1980,

does not substantiate the recommended change from the generally
accepted and time-proven definition and use of 'radar contact.
7he AIM, paragraph 341,C.(3), states, 'When informed by ATC that
their aircraft are in 'RADAR 03W=1T' pilots shoul discontinue
position reports over designated reporting points.' (also see the
pilot/oontroller Glossary). The statement "raar contact" allows

7
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the pilot to cease making position reports, not to stop
navigating for himself-unless he has been specifically issued
radar vectors (or an initial heading to be flown after departure
for subsequent vectoring).

The single aircraft accident, as described, does not warrant
substantive changes to Handbook 7110.65B that would transfer
responsibilities for terrain avoidance, outside controlled
airspace, and at uncontrolled airports, from pilots to
controllers. 7he accident sumary indicates the pilot was
provided with an ATC clearance, including a route of flight and
safe altitude (14,000 feet), applicable within controlled
airspace. Subsequent developments reflect a lack of effective
communication by the pilot concerning his interest in radar
vectors and the absence of a mutual understanding as a result of
the ineffective oomminications. More inportantly, the summary
reflects the pilot's failure to comply with the basic elementary
obstruction avoidance responsibilities of the pilot-in-omiand.

As indicated in the AIM, paragraph 325 b.(5), "Each pilot, prior
to departing an airport on an IFR flight, should consider the
type terrain and other obstructions." and 325 b.(5)(c), "At
airports where instrument approach procedures have not been
published, hence no published departure procedure, determine what
action will be necessary and take such action that will assure a
safe departure." Moreover, IFR Pilot Exam-0-Grams No. 8, *IFR
Altitudes,* clearly states, "For instrunent flight along routes
not in controlled airspace and for which no specific minim=u IFR
i-itude has been established, it is the pilot's responsibility
to select altitudes which comply with obstruction clearance
requirements." Note also that "minimum IFR altitudes," in
conjunction with MEN, MOCA, etc., are a pilot's keys to safe IFR
flight, rather than "minimum vectoring altitudes."

The roles and responsibilities of the pilot and controller for
effective participation in the AWC system are contained in several
documents. Pilot responsibilities are identified in the Flderal
Aviation Rgulations (FAR). Additional and supplemental information
for pilots can be found in the current AIM, Notices :-Airmen,
advisory circulars, IFR Exam-O-Grams, and aeronautical charts. The
pilot-irrcmmn of an aircraft is directly responsible for, and is
the final authority as to, the safe operation of that aircraft (see

FAR Section 91.3).
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The roles and responsibilities of controllers intentionally overlap
those of the pilot in many areas, but not outside controlled airspace.
Controllers assign IFR altitudes in IFR clearances that are at or above
the minimum IFR altitudes in controlled airspace (see AIM, paragraph
401.b.2). A clearance issued by ATC is predicated on known traffic.
An ATIC clearance means an authorization by ATC, for the purpose of
preventing collision between known aircraft, for an aircraft to proceed
under specified rules within controlled airspace. It is not
authorization for a pil-t to deviate from any rule, regulia-on, or
minimum altitude, or to conduct unsafe operation of his aircraft.

We depend on instructor pilots to ensure that all pilots are thoroughly
familiar with these basic requirements for flight under instrument
flight rules. Therefore, it is incomprehensible that an instrument
instructor pilot, employed at the departure airport, could be oblivious
to adjacent terrain and to his own IFR responsibilities as the
pilot-in-ozmand. In this case, it is readily apparent that the pilot
departed into the area of higher terrain without a positive means of
avoiding that terrain until established on his ATC-cleared route of
flight.

Although we do not concur in these reconmendations, we have made
appropriate elements within the FAA aware of the details of this
accident, and our Rocky Mountain Region has taken action designed to
remind pilots that obstruction avoidance is a pilot responsibility,
particularly when operating outside of controlled airspace where
navigational guidance is not provided by AWC. This was accomplished
through publication of an article to pilots by our regional accident
prevention specialist. The article addressed instrument departure
procedures and appeared in the newsletter of the Montana Aeronautics
Conumission. We will make a copy of this article available to the Board
when it is received from our regional office.

The FAA considers action on Safety Peocomendations A-80-108 and -109
completed.

Si ely,

Administrator

9



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: October 9, 1980

----------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20591

A-80-108 and -109

----------------------------
On January 10, 1980, N3839M, a Piper Arrow aircraft, crashed into a mountain

after departing the Kalispell City Airport, Kalispell, Montana. All three persons aboard
were killed.

The Safety Boards investigation disclosed that the pilot, who was employed at the
Kalispell City Airport as an instrument flight instructor, had been Issued, before
takeoff, an IFR clearance to the Calgary Airport via direct to the Kalispell VOR, direct
to the Calgary VOR. The clearance, issued by the Salt Lake City Air Route Traffic
Control Center, included a climb to 14,000 feet and a transponder code. After
acknowledging the clearance,- the pilot asked, "Are we going to get vectors
northbound?" The controller replied, "I could vector you to the Canadian border;, after
that I'm not sure if Canada can." The pilot answered, "We'll be receiving Lethbrldge by
that point."

As the aircraft reached the Kalispell VOR, the controller said "radar contact" and
requested the aircraft's altitude. After the pilot reported leaving "five point five," the
controller made the following transmission: "Three niner mike roger Lethbridge
(unintelligible) bearing (unintelligible) five report reaching one four thousand." About 1
minute later, the pilot asked the center "...to let us know coming up on some high
terrain if you would." The controller replied, "... are you in the clouds now?" The
pilot said that they were. There were no more transmissions from N3839M.

The Kalispell Airport has no published instrument approach procedures and, thus,
no published IFR departure procedures. An approach by visual reference to the terrain
is the only means of access to this airport. However, there are no procedures which
prohibit a pilot from filing an IFR flight plan and receiving an IFR clearance for
departure from this airport or other airports not having published instrument departure
procedures. Normally, a pilot files a route that may include a published Minimum En
Route Altitude (MEA), a Standard Instrument Departure (SID), a Standard Arrival Route
(STAR), a published IFR Departure Procedure for small airports, or a published

37
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instrument Approach Procedure, all of which provide sufficient altitude obstruction
clearance. However, a departure clearance from an airport, such as the Kalispell
Municipal, does not provide obstruction clearance. In fact, paragraph (5)(c), Instrument
Departures, Obstruction Clearance During Departure, of the Airman's Information
Manual, states,

... At airports where instrument approach procedures have not
been published, hence no published departure procedure, determine
what action will be necessary and take such action that will assure
a safe departure."

Thus, in IFR conditions, such departures involve a hazard because the pilot does not have
available any published procedures for instrument flight. Furthermore, he cannot get
radar vectors until the aircraft climbs to the minimum vectoring altitude (MVA). The
ATO issuance of an IFR clearance for the portion of a flight before it reaches "protected
airspace," or airspace that insures terrain avoidance, gives the pilot implied permission to
fly under actual IFR conditions via the IFR flight plan in an area where the flight can only
be accomplished safely under VFR. The Safety Board believes that, in order to assure
terrain clearance, a departure of this nature must be conducted visually, and that the
controller-issued IFR clearance should begin only at a point that provides separation from
the terrain.

During its investigation, the Safety Board interviewed pilots who said that they
expect the controller to be able to issue radar vectors after saying "radar contact." The
ATC handbook prohibits vectoring aircraft below the MVA. Pilots have no access to MVA
information because it is contained in documents in individual ATC facilities. These are
not given general distribution. During the Investigation, the controller stated that the
MVA for the flight was 12,500 feet, that radar contact was established as the aircraft left
5,500 feet, that the target was non-mode C, and that the bearing to Lethbridge was an
"information only" item.

The Safety Board believes that, in this accident, based on the controller's
transmission, the pilot expected radar vectors and was not aware that the controller had
no terrain information and therefore was unable to issue vectors until the aircraft was
above the MVA. Because this misconception apparently is shared by many pilots, we
believe a change in procedure is warranted

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Amend Air Traffic Control Handb~.,ok 7110.65B so that the term "radar
contact," when used in communications with pilots, means that the
target is identified and that the controller is able to vector the aircraft,
and to require that, if there is an operational advantage to either the
controller or pilot for the controller to state "radar contact" when
vectors cannot be provided, the pilot should be expressly informed that
vectors cannot be provided. (Class 11, Priority Action) (A-80-l08)

Amend Air Traffic Control Handbook 7110.658, paispeab 80, to
require that when a pilot requests an IFR clearance froma airport with
no published instrument departure procedures, the controller-issued IPR

12
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clearance shall originate only from some point in space that insures
terrain separation and that the pilot shall be instructed to remain VFR
until reaching that point. (Class H, Priority Action) (A-80-109)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

By Jmes B.
3harma
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"SANS National Transportation Safety Board
) , ir Washington. D.C. 20594

Office of the Chairman

Mr. Charles E. Weithoner

Acting Administrator

Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Weithoner:

This is in reply to the Federal Aviation Administration (FAA) letter

dated January 16, 1981, concerning National Transportation Safety Board

Safety Recommendation A-80-110 issued October 24, 1980. This recommenda-

tion stemmed from an incident involving a Cessna Model 421B at Terre

Haute, Indiana, on March 20, 1980. We recommended a modification to the

table configuration on certain Cessna Models 414 and 421 aircraft to

eliminate interference of the table installation with the escape hatch.

We note that in the subject incident the table was not stowed in

accordance with required procedures. We also note that a placard is

required to specify proper stowing of the table for takeoff and landing

and that an Airworthiness Alert was issued in June 1979 to caution

maintenance personnel to check cup holders to ensure there was no

obstruction to the emergency exit.

We thank the FAA for investigating the problem. Safety Recommendation

A-80-110 is classified in a "Closed--Reconsidered" status.
..-

Sincerely yours,

C.:

Ja es B. g -a L. • .-
C i

_......... ...... ........... .. ....
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WA3HINVTON. DC. 20M1
0,% A Fri

January 16, 1981

The Honorable Jaes B. King OFE
Chairman, National Transportation THE AWOMINTO

Safety Board
800 Independence Avenue, SR.
Washington, D.C. 20594

Dear Mr. Chclrman:

This is in response to N'SB Safety Recommendation A-80-110 issued by
the Board on October 20, 1980. 7his recommendation resulted fran the
Board's investigation of an incident involving a Cessna Model 421B,
N82169, at Terre Haute, Indiana, on March 20, 1980.

A-80-110.

Require a modification to the table configuration on Cessna Model 414
aircraft (S/N 414-0357 through 414-0800) and Cessna Model 421
aircraft (S/N 421B-0301 through 421B-0970) to eliminate interference of
the table installation with the escape hatch.

Comment.

The Federal Aviation Administration (FAA) does not oncur with
Recxvundation A-80-110. The optional executive table on Cessna
Model 400 series airplanes has always been a three-leaf folding table
which is hinged to, and slides down inside, the cabinet completely
stowing the table. The cabinet itself is mounted aft of the emergency
exit and does not interfere with its operation. A placard is required
to specify proper stowing of the table for takeoff and landing. In the
incident involving N82169, the table was not stowed in accordance with
required procedures. On the serial nunbers cited, the cup holder is
secured to the cabinet with Velcro strips. The cup holder is easily
dislodged from the Velcro attachment during any attempt to open the
emergency exit.

In view of the above, we are unable t justify a required modification
to the table configuration. As you are probably aware, however, an
Airworthiness Alert was issued in June of 1979, to caution maintenanc
personnel to check cup holders for ease of removal. 7his was done on
the basis of a field report that the cup holder had been glued down.
Presumably, the Velcro strips became ineffective after prolonged use
and glue was used instead of replacement strips. No further reports
have been received.

17
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we do not believe any further action is neossary at this time, but we

will cmtinue to ionitor this am-dition.

2he FAA considecs action on Safety roumwdation A-80-flO conpleted.

z sily,

Adinistrato

0t

18



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

I SSUED: October 24, 1980

---------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-nli i

---- ---------------------------------

The National Transportation Safety Board is investigating an incident involving a
Cessna Model 421B, N82169, which occurred at Terre Haute, Indiana, on March 20,
1980. Although the investigation is not complete, the Safety Board has identified a
problem affecting occupant escape and survival in this incident which we believe merits
remedial action by the Federal Aviation Administration.

Examination of the wreckage revealed that the forward end of the writing table
and the paneling associated with the table installation overlapped the lower rear corner
of the emergency escape hatch frame. The overlap restricted the removal of the
emergency escape hatch. In addition, the cup holder on the forward end of the writing
table further Impeded the removal of the emergency escape hatch. This table
configuration was optional equipment for about 240 model 414 aircraft (SIN 414-0357
through 414-0800) and 508 model 421 aircraft (SIN 421B-0301 through 421B-0970),
which were manufactured between 1973 and 1975. A design installation change was
made with respect to the optional table installation on these models for aircraft
manufactured subsequent to 1975; therefore this problem does not exist on the later
aircraft.

Numerous recommendations and proposals to improve occupant escape have been
made over the years by Government and industry organizations, and significant
improvements have been made. However, access to the escape hatch on these aircraft
is still marginal. This incident might have resulted in fatalities If a posterash fire had
erup~ted, and It illustrates the need to review and monitor cabin design to insure that
interior installations do not obstruct the removal and use of emergency escape hatches.

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Require a modification to the table configuration on Cessna Model
414 aircraft (SIN 414-0357 through 414-0800) and Cessna Model
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421 aircraft (SN 421B-0301 through 421B-0970) to eliminateinterference of the table installation with the escape hatch.(Class II, Priority Action) (A-80-110)
KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,Members, concurred in this recommendation.

By: 'James B. King
Chairman j



/National Transportation Safety Board
0 Washington, D.C. 20594

Office of the Chairman FEB 1 0

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Weithoner:

Thank you for your letter of January 23, 1981, responding to
National Transportation Safety Board Safety Recommendation A-80-111
issued November 7, 1980. This recommendation stemmed from our inves-
tigation of an incident involving the fatigue failure and separation of
a Hamilton Standard propeller blade from a Douglas DC-3C engine. We
recommended that the Federal Aviation Administration (FAA) make Hamilton
Standard Service Bulletins No. 329 and 329A mandatory.

The Safety Board is pleased to note that the FAA will issue a
Notice of Proposed Rule Making and decide by March 1981 whether or not
to make the two bulletins mandatory. We appreciate your offer to keep
us apprised of the status of Safety Recommendation A-80-111 which we are
maintaining in an "Open--Acceptable Action" status.

Sincerely yours,

21
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
AA.

January 23, 1981 ' 0

OFFICE Of

he Honoraile James B. King THE AOMNS.RTOR

Chairman, National Transportation
Sa (ety Board

10 lndex ndence Avcc, SW.

D)iar "r. cnaiman:

'Inis is in response to NTSB Safety Recoinendation A-80-111 issued by
the Board on November 7, 1980. This reco-nnendation resulted from the
Board's investigation of an incident on December 27, 1979, involving
separation of a Hamilton Standard propeller blade (P/N 6353A-18) from
the right engine of a Louglas DC-3C aircraft, NI00SD.

A-CU-1i.

.,,ake caoiliance with Hamilton Standard Service Bulletins No. 329 and
329U mandatory.

onmjient.

Tlie F-Jeral Aviation Adinistration (FAA) has conpleted a technical
evaluation of L~atety Recoiaxendation A-80-111.

Based on thin review by our Great Lakes Region, we are initiating action
tu issue a Notice of Proposed Rule Making (NPRM) relative to the
inspection described in Hlailton Standard Service Bulletin Number 329A.
Tlie anticipated date for issuance of the NPRM is January 1981 with a
fO-day cxtrvnt period. 7he decision on whether or not to proceed with a
final rule is expected to be made during March 1981.

A.e will keej; you apprised on the status of our action on NTSB Safety
Recoyrxtu:ndat ion A-80-111.

Sincerely,

Acting Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: November 7, 1980

---------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator SFT EOMNAINSFederal Aviation AdministrationSAEYRCbINTIO()
Washington, D.C. 20591 A-80- 111

------------------------------

On December 27, 1979, a Hamilton Standard propeller blade (P/N 6353A-18)
separated from the right engine of a Douglas DC-3C aircraft, N100SD. The separated
blade damaged the underside of the fuselage and one of the left propeller blades.

Metallurgical examination of the butt end of the separated blade (metallurgist's
factual report No. 80-58) revealed that the fracture was caused by the presence of high
cycle, low stress fatigue cracking which had progressed through a substantial part of
the blade cross section. The primary fatigue crack initiated from an area of corrosion
on the shank of the blade adjacent to the butt fillet blend. Additional areas of severe
corrosive attack were found on the shank and fillet, and dried oil sludge and rusted
rollers were found on the roller bearing from this area. The metallurgical examination
indicated that the separated blade met engineering drawing requirements for the fillet
radius, material hardness, microstructure, and chemical composition.

Aircraft logbook entries indicated the failed blade was previously installed on a
propeller of a different aircraft which had accumulated less than 1,000 hours of service
between 1971 and 1978. The Safety Board believes that the corrosive attack of the
blade began within this time, most likely during an extended idle period when the
corrosion protection provided by the oil in the hub may have been lost.

In addition to the above blade failure, the Federal Aviation Administration's
(FAA) service difficulty report file revealed that, in the last 5 years, at least six
instances of corrosion-related damage to the shank or fillet of Hamilton Standard
Hydromatic propeller blades have been reported.

The aircraft industry has recognized the problem of corrosion damage to propeller
components for many years. Hamilton Standard Service Bulletins No. 329, issued
November 18, 1954, and No. 329A, issued September 15, 1960, recommended that blades
be visually examined at least every 18 months. Currently, however, there are nio
Federal regulations that require blades to be inspected at any specific calendar
interval. Hamilton Standard personnel have estimated that a visual examination would
take 4 to 6 man-hours per propeller.
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Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Make compliance with Hamilton Standard Service Bulletins No. 329 and
329A mandatory. (Class II, Priority Action) (A-80-111)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Alembers, concurred in this recommendation.

j': 3ams B.King
-WC hairman
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National Transportation Safety Board
Washington, D.C. 20594

PAR 3 0
C - it tho C jrnwi,

Mr. Chairles F. Weithoner

Acting Administrator
Federa! Aviation Administration
Washlngton, D.C. 20591

Dear Mr. Weithoner:

Thank vu for your letter of February 11, 1981, responding to National
iransportation Safety Board Safety Recommendations A-80-112 through A-80-114

issued November 14, 1980. These recommendations were made as a result of the
acciLdents involving an Allegheny Airlines Nord 262 at Clarksburg, West Virginia,
on February 12, 1979, and a Redcoat Air Cargo, Ltd., Bristol Brittania 253 at
Billerica, Massachtset-s, on February 16, 1980. They pertain to ?roblems with

the use of ethylene glycol as an anti-icing agent.

In Safety Recommendation A-80-112 we asked the Federal Aviation Adminis-

tration (FAA) to advise operators of the potential hazard of an accumulation of
wet snow on airfoil surfaces after deicing with a diluted ethylene glycol
solution. We are pleased to learn that the FAA is preparing an operations

bulletin to emphasize the dangers of snow accumulation on aircraft following

deicing. The status of this recommendation is classified as "Open--Acceptable

Ac t i on. "

in A-80-113 we recommended that the FAA initiate a study of the effective-

ness of ethylene glycol-based deicing fluid concentrations as an anti-icing

agent under differing icing and snow conditions. We note that the FAA intends
to initiate a study and inform the Safety Board of its findings. This recom-

mrc,d,%tion is als( classified in an "Open--Acceptable Action" status.

In Safety Recommendation A-80-114 we proposed that the FAA publish and
distribute to operators dctailed information regarding the characteristics of

deicing/anti-icing fluids and guidelines regarding their use. We note that the

FAA plans to issue an operations bulletin requesting air carrier certificate
holders to ensure that deicinglantl-icing procedures are included in their

manuals. This alternate action will satisfy the intent of A-80-114 which is

la;;iffied in an "Open--Acceptable Alternate Action" status.

'.;e thank the FAA for actions taken and ongoing to satisfy these
r(, (' !f.ienda t i o s

Sincerely yours,

25.

Ja s B. King
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

February 11, 1981 4

The Honorable James B. King 1IiI
Chairman, National Transportation TH OFFiISTROFt

Safety BoardTHADISRTO
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-112 through
A-80-114 issued by the Board on November 14, 1980. These recommen-
dations resulted from the Board's investigation of the crash of an
Allegheny Airlines Nord 262, at Clarksburg, West Virginia, on
February 12, 1979. The Board also investigated the crash of a Redcoat
Air Cargo, Ltd., Bristol Brittania 253, at Logan International
Airport, Boston, Massachusetts, on February 18, 1980.

A-80-1 12.

Advise operators of the potential hazard of an accumulation of wet
snow on airfoil surfaces after deicing with a diluted ethylene glycol
solution.

FAA Comment.

The Federal Aviation Administration (FAA) concurs in this safety
recommendation and we are preparing an operations bulletin to
emphasize the dangers of snow accumulation on aircraft following
deicing. Operators will be requested to review their deicing and
anti-icing procedures in view of these accidents. A copy of the
operations bulletin will be forwarded to the Board when it is issued.

A-80- 113.

Initiate a study of the effectiveness of ethylene glycol-based deicing
fluid concentrations as an anti-icing agent under differirng icing and
snow conditions.

FAA Comment.

During the April 1969 Federal Aviation Administration Aircraft Ice
Protection Symposium, it was emphasized that prior to flight, the
final inspection must assure a clean-surfaced wing. This requirement
remins valid regardless of the effectiveness of either fluid used;
deicing or anti-icing. The FAA believes these criteria are adequate
f or release to taxi.
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We also believe, however, that a study on ethylene glycol-water

deicing mix as anti-icing agent under differing icing and snow
conditions will provide significant information on wing surface snow
accumulation from taxi to takeoff. Accordingly, we intend to initiate
a study through our R & D organization and the Board will be informed

of the results of this study.

A-80-114.

Publish and distribute to operators detailed information regarding the
characteristics of deicing/anti-icing fluids and guidelines regarding
their use.

FAA Comment.

The FAA does not concur in this safety recommendation because we
believe the manufacturer, rather than the FAA, should be charged with
this action. Detailed information regarding the characteristics of

deicing/anti-icing fluids and guidelines regarding their use should be
obtained from the manufacturer of the product, since only this source
has the test data to backup claims of the effectiveness of its
product.

We do, however, appreciate the intent of the recommendation.

Accordingly, we plan to issue an opera'ions bulletin which will
request air carrier certificate holders to ensure that
deicing/anti-icing procedures are included in their manuals.

We believe these actions will fulfill the intent of Safety
Recommendations A-80-112 through A-80-114.

Sincerely,

Charles E. Weithoner

Acting Administrator

)f
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

I SSUED: November 14, 1980

-----------------------------------
Forwarded to.

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDAT ION(S)
Federal Aviation Administration
Washington, D.C. 20591 A-80-112 through -114

---------------------------------

On February 12, 1979, an Allegheny Airlines Nord 262 crashed on takeoff from
Clarksburg, West Virginia. The accident resulted in two fatalities and seven serious
injuries. At the time of takeoff, there were light snow showers at the airport with an
estimated accumulation rate of approximately I inch per hour. Deicing of the aircraft,
with a 78-percent solution of an ethylene glycol-based deicing fluid and water, was
completed 25 to 40 minutes prior to takeoff. Witnesses reportedly saw snow on the
exposed horizontal surfaces of the aircraft when it taxied out. The probable cause of
the accident was determined to be, in part, the loss of lateral control and lift due to
snow on the wings and empennage when the aircraft climbed out of ground effect. The
presence of frozen snow on the upper horizontal airfoil surfaces was confirmed by
photographs after the accident.

On February 18, 1980, a Redcoat Air Cargo, Ltd., Bristol Brittanta 253, crashed
shortly after takeoff from Logan International Airport, Boston. The accident resulted
in seven deaths and one serious injury. Light snow had fallen throughout the period of
flight preparation, taxi, and takeoff at a rate of between 0.5 and 0.8 inch per hour. The
aircraft had been deiced with a 30-percent solution of an ethylene glycol-based deicing
fluid 45 to 60 minutes prior to takeoff. Evidence indicates that wet snow, which

.accumulated on the wings and horizontal stabilizer prior to takeoff, was a major factor
in this accident.

Although an ethylene glycol-water mix is useful as a deicing agent, only the
undiluted fluid is recommended by the manufacturer as an anti-icing agent. In the
above accidents, the very fact that the exposed airfoil surfaces were wetted may have
actually enhanced the accumulation of wet snow and created a condition in which the
wet snow was not blown off by air moving over the surfaces.
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Therefore, the National Transportation Safety Board recommends that the Federal
Av:ation Administration:

Advise operators of the potential hazard of an accumulation of wet
snow on airfoil surfaces after deicing with a diluted ethylene glycol
solution. (Class I, Urgent Action) (A-80-112)

Initiate a study of the effectiveness of ethylene glycol-based
deicing fluid concentrations as an anti-icing agent under differing
icing and snow conditions. (Class 11, Priority Action) (A-80-113)

Publish and distribute to operators detailed information regarding
the characteristics of deicing/anti-icing fluids and guidelines
regarding their use. (Class II, Priority Action) (A-80-114)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Mlembers.concurred in these reconmendations.

ames B.
Chairmaik~
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* 19AAIS.~ ~National Transportation Safety Board
Washington, D.C. 20594

Office of the Chairman April 10, ]')',

Honorable J. Lynn Helms
Administrator Designate
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

Reference is made to the Federal Aviation Administration (FAA) letter of
February 17, 1981, responding to National Transportation Safety Board Safety
Recommendations A-80-115 through -119 issued November 19, 1980. These recormmen-
dations stemmed from the Safety Board's investigation of an accident involving an
Air Wisconsin Swearingen SW-4 which crashed during a thunderstorm in eastern

Nebraska on June 12, 1980, and other accidents associated with severe weather.

The recommendations pertain to the installation of National Weather Service color
weather radar remote equipment in all FAA Air Route Traffic Control Centers having
Center Weather Service Units.

The Safety Board is pleased to note that the FAA essentially agrees with these
recommendations and that actions are in progress toward their fulfillment. Safety
Recommendations A-80-115 through -119 are classified in an "Open--Acceptable Action"

status.

We thank the FAA for actions taken and ongoing.

Sincerely yours,

J mes B. ng
ai
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DEPARITMENT OF TRANSPORTATION
,FDEPAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

February 17, 1981

OFFICE Or

THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, DC 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-115 through -119
issued by the Board on November 19, 1980. These recomnendations resulted
fran the Board's investigation of the crash of an Air Wisconsin
Swearingen, SW-4, during an encounter with a level 5 or greater thunder-
storm in eastern Nebraska on June 12, 1980. These reoomendations also
result from the Board's investigation of other severe weather-related
accidents and examination of National Weather Service (NWS) and Air
Traffic Control (A7C) radar systems.

A-80-115. Expedite the delivery of NWS weather radar color remote
displays to all Air Route Traffic Control Centers' Center Weather Service
Units.

FAA Ccimment. The Federal Aviation Administration (FAA) concurs in this
recotmenidation and every effort is being made to expedite delivery of the
color display. All contract negotiations have been axmpleted, and the
delivery schedule has been finalized. The first delivery is scheduled
for June 1981 and the last for May of 1982. A copy of the NTSB
reoctmendation has been provided to all participants of the weather radar
reote program in order to emhasize the urgency of this effort. We will
keep the NTSB informed of our progress in this area.

A-80-116. Schedule the planned testing of NWS weather radar color remote
displays at the Cleveland Air Route Traffic Control Center to encompass
the next season of frequent convective meteorological activity.

FAA Cnwment. The FAA concurs in the intent of this reommendation.
However, testing of the weather radar remote displays in the Cleveland
Air Route Traffic Control Center can take place only when sufficient
convective mteorological activity is available. Accordingly, no date
has been set for this testing, but we will cmmence this effort at the
apprcpriate time.
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A-80-117. Expedite the development ot appropriate graphic mapping tech-
niques for correlation of the NMS weather radar color remote display and
the air traffic controller's radar display presentation.

FAA Oxnent. 7he FAA concurs in this recommendation and the contractor is
tIrkig th the Cleveland Air Route Traffic Control Center staff in an
effort to modify the off-the-shelf hardware and software so as to neet the
center's requirements for an adequate display. Recent reports indicate
that the equipment modification is now 80 percent cxmplete. Several
software problem remain to be solved, but these are relatively minor and
relate to time source, antenna tilt, and other secondary data.

A-80-118. Expedite the developmnent of an integrated weather radar/air
traffic control radar single video display system capable of providing
multiple weather echo intensity discrimination without derogation of air
traffic control radar intelligence.

FAA Comment. The FAA concurs in the intent of this recummendation and,
in fact,te agency requirement has always been for air traffic and
weather data to be integrated on a single display. The use of separate
displays is considered an interim measure to overcone existing equipment
limitations. It is anticipated that an integrated weather radar/air
traffic control radar single video display will be attained with the
introdction of the 9020 replacement and Doppler weather radar. This
effort is currently in progress and we place a high priority on completion
of this program.

A-80-119. Require air route traffic control centers to make maximum use
ofSthe existing National Weather Service radar sites as inputs to the
color remote displays at their facilities.

FAA Coment. 7he FAA concurs in the intent of this recomendation and
present planning calls for 70 NS radars to be remoted to air route
traffic control centers. Twenty-nine air traffic control (AT) radars are
used in the absence of available NWS radars.

In sumary, the EAA essentially agrees with the intent of these five
e ations, and agency program have already teen in progress in each

area addressed. We will continue these efforts in order to improve our
weather radar capabilities to the maximum extent possible.

Sincerely,

Charles E. Weithoner
Acting Administrator

34
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T4AIIlJINAL IKAN.rWdKIAIIUN 4 .i- T bJAKU
WASHINGTON, D.C.

ISSUED: November 19, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20591

A-90-115 tLrgouh -119

On June 12, 1980, an Air Wisconsin Sweaeingen SW-4 crashed during an encounter

with a level 5 or greater thunderstorm in eastern Nebraska. Thirteen persons were

killed and two persons were seriously injured.

During its flight, the aircraft had been under the control of the Minneapolis Air

Route Traffic Control Center's (ARTCC) Omaha low altitude sector, as well as other

sectors within the same ARTCC. However, the Safety Board's investigation has

revealed that none of the sector controllers transmitted information to the flighterew

regarding the location and intensity of the thunderstorm system in the path of the flight

although other ARTCC air traffic control (ATC) and meteorological personnel had some

information regarding the potential intensity characteristics of the storm system.

Testimony given at a public hearing held in Omaha, Nebraska, during September 1980

indicated that the full extent of the area of precipitation and accurate Intensity

characteristics of convective meteorological phenomena are not portrayed on a

controller's plan view display (PVD) because the weather fixed map unit (WFMU) is

designed to be selective in its display of precipitation and is limited in its capability to

display weather echo intensity levels. A controller's only alternative to obtain a more

complete view of the precipitation in the area is to switch to the older broadband

presentation; however, this equipment also does not have the capability of showing the

various weather echo intensity levels. Further, the broadband presentation may not

show aircraft which have already penetrated precipitation areas, esentially rendering

this radar useless for purposes of vectoring aircraft out of areas of precipitation.

On February 24, 1980, a Beecheraft Bonanza BE-35 aircraft crashed near

Valdosta, Georgia, during an encounter with severe thunderstorms. All the occupants

aboard were killed when the aircraft experienced an inflight breakup. On August 26,

1978, two persons were killed when a Piper PA-28 aircraft experienced an inflight

breakup during an encounter with a severe thunderstorm near Bolton, North Carolina.

In both accidents, ARTCC controllers attempted to provide weather information and

avoidance vectors around areas of precipitation observed on the PVDs by switching to

broadband presentations to obtain a more complete characterization of the weather

than that displayed on the narrowband WFMU.
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In the investigations of the three accidents cited above, ATC personnel alluded
several times to the fact that, in some instances, inconsistencies between the weather
displayed on the PVD and the actual weather encountered by the aircraft limited their
ability to confiaently assist aircraft.

Following the accident involving a Southern Airways DC-9 on April 4, 1977, at New
Hope, Georgia, l/ the Safety Board recommended the expeditious development and
implementation of a weather subsystem for en route and terminal radar environments
which would be capable of providing real-time displays of precipitation or turbulence or
both, and which would incorporate a multiple-intensity classification scheme (Safety
Recommendation A-77-63). We believe the selective display of precipitation in the
WFMU is an operationally sound concept where a limited distinction of precipitation
levels is acceptable, but that it does not provide sufficient discrimination for effective
and safe use of airspace in the vicinity of convective meteorological activity.

As part of its investigation of the June 12, 1980, crash, the Safety Board examined
the National Weather Service (NWS) weather radar color remote displays located at the
Cleveland ARTCC. We understand that the FAA intends to test the possible use of
similar displays as an adjunct to the present narrowband WFMU system, and we believe
such use would significantly contribute to aviation safety. For that matter, one practical
application of the use of NWS weather radar information has already been demonstrated.

On the evening of September 22, 1980, an unusually large area of extreme
convective weather extended from Ontario, Canada, south to Jonesboro, Arkansas.
Several supervisors and controllers at the Cleveland ARTCC reported that, while
experiencing difficulty in correlating the NWS radar maps with the ATC PVD maps, they
were able to achieve sufficient correlation to issue advisories to aircraft regarding the
extreme weather displayed on the NWS weather radar color remote displays in the center.
In one notable Instance, the PVD display of weather over the Detroit airport did not show
the presence of the ongoing thunderstorm activity which was displayed clearly on the NWS
weather radar color remote display. The controllers were able to use the NWS weather
radar information to divert aircraft away from the Detroit airport. Throughout the
evening of September 22, numerous air carrier flights were assisted in avoiding the
weather which was characterized as severe and extreme on the NWS weather radar color
remote displays. The comments by the ATC personnel involved were almost unanimously
positive regarding this potential use of the NWS weather radar color display, even in the
face of the problems of map correlation and weather intelligence updating which the FAA
is seedng to resolve before the test program is begun.

The Safety Board is aware that the FAA's contemplated tests cannot begin until
some remaining mapping graphics problems have been solved. However, we are concerned
that the testing period may not be scheduled during the seasonal period when the most
intensive evaluation of convective activity might be achieved. Moreover, the Safety
Board Is aware that, in the immediate future, the Cleveland ARTCC's Center Weather
Service Unit (CWSU) is scheduled to acquire 25-inch NWS weather radar color remote
displays which will enable the CWSU meteorologists to obtain real-time weather
information directly from NWS weather radars. We believe that installation of these

I/Aircraft Accident Report: "Southern Airways Inc., DC-9-31, N1335U, New Hope,
Georgia, April 4, 1977" (NTSB-AAR-78-3).
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displays in all ARTCCs having CWSUs should be expedited to provide real-time depiction
of the location and intensity of all convective meteorological phenomena affecting a
center's airspace. Had such systems been in place before the accidents cited herein, the
likelihood of thir occurrence could have been greatly diminished.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Expedite the delivery of NWS weather radar color remote displays
to all Air Route Traffic Control Centers' Center Weather Service
Units (Clans I, Urgent Action) (A-80-115)

Schedule the planned testing of NWS weather radar color remote
displays at the Cleveland Air Route Traffic Control Center to
encompass the next season of frequent convective meteorological
activity. (Class 11, Priority Action) (A-80-116)

Expedite the development of appropriate graphic mapping
techniques for correlation of the NWS weather radar color remote
display and the air traffic controller's radar display presentation.
(Class II, Priority Action) (A-80-117)

Expedite the development of an integrated weather radar/air
traffic control radar single video display system capable of
providing multiple weather echo intensity discrimination without
derogation of air traffic control radar intelligence. (Class II,
Priority Action) (A-80-118)

Require air route traffic control centers to make maximum use of
the existing National Weather Service radar sites as inputs to the
color remote displays at their facilities. (Class n1, Priority Action)
(A-80-119)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN and BURSLEY,
Members, concurred in these recommendations.

3hairman
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National Transportation Safety E

Wd~~r'e D DC 20594
So,'al1t" J.O

Offtce of C-r a r ,

Honorable J. Lynn Helms
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

Reference is made to the Federal Aviation Administration (FAA) iettt
dated February 4, 1981, responding to National Transportation Safety Bo fr
Safety Recommendations A-80-120 through -122 issued November 21, 1980. These<
recommendations stemmed from our investigation of a Piper PA-38 accident near
Santa Rosa, California, on November 17, 1980. The plane's engine failed
shortly after takeoff. We made the following three recommendations:

A-80-120

Issue an emergency Airworthiness Directive (AD) requiring,
before further flight, (1) the immediate inspection of push-
rods, of all Lycoming 0-235-L2A and -L2C engines and (2)
replacement of damaged or bulging aluminum pushrods.

A-80-121

Establish, in consultation with the manufacturer, an inspec-
tion interval which will assure that damaged pushrods are
discovered before the damage progresses to the point of
engine failure.

A-80-122

Issue an Airworthiness Directive requiring that all Lycoming
O-235-L2A and -L2C engines be inspected at the established
interval and that damaged pushrods be replaced.

We are pleased to note that the FAA concurred with the three recommen-
dations and issued Emergency ADs 80-25-02 and 80-25-02RI applicable to certain
series of Avco Lycoming engines. The ADs require inspection and replacement
of damaged pushrods prior to further flight and periodic inspections at
25-hour intervals. We trust that these repetitive inspections will reveal
incipient damage to the pushrods before the damage progresses to the point o"
engine failure. Safety Recommendations A-80-120, A-80-121, and A-80-122 r(,

now classified in a "Closed--Acceptable Action" status.
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Honorable J. Lynn Helms -2-

Wie thank the FAA for actions taken.

Sinceyrely yours,

d6"~
James B. Kinig
Chairman
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DEPARTMENT OF TRANSPORTATION
FFOERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

February 4, 1981

The HonoraLble Janes B. King oMcE or
Chairman, National Transportation ThE ADMINISTRAOR

Safety Board
860 Indepenaence Avenue, SJ.
wash.ington, DC 20594

Lear 'Ir. Ci ainran:

This is in response to NTSB Safety Jeconmendations A-80-120 through -122
issued by the Board on November 21, 1980. These recommendations resulted
frori the board's investigation of the crash of a Piper PA-38 on
November 17, 1980, near Santa Rosa, California, as a result of engine
failure.

A-80-120. Issue an emergency Airworthiness Directive requiring, before
further flight, (1) the immediate inspection of pushrods, of all Lycoming
O-235-L2A and -L2C engines and (2) replacement of damaged or bulging
aa-,inr pushrods.

FAA Comment. The Federal Aviation Administration (FAA) concurs in this
recu-,endation and Emergency Airworthiness Directives 80-25-02 and
80-25-02RI require inspection of pushrods prior to further flight and
repLacement of dai.,aged pushrods.

A-80-121. Establish, in consultation with the manufacturer, an inspection
interval which will assure that damaged pushrods are discovered before the
dara-i progresses to the point of engine failure.

A-S-122. Issue an Airworthiness Directive requiring that all Lyc~oing
0-235-L2A and -L2C engines be inspected at the established interval and
that damctaged pushrods be replaced.

FAA Corrent. The FAA concurs in these recarorendat ions, and Emergency
Alnnrthiness Directives 80-25-02 and 80-25-02R1 require repetitive
irspections, at 25-hour intervals, of valve clearances (intake and
exhaust). These inspections are intended to discover any incipient damage
to the pushrods before the damage progresses to the point of engine
f ujre. Also Lycoming Service Instructions Nos. 1068A and 1388A continue
in effect. These publications specify the engine manufacturer's valve
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clearance inspections. Copies of the following applicable documents are
enclosed for your review: (a) AD Briefing Paper; (b) Emergency
AD's 80-25-02 and 80-25-02RI; (c) Lycaning Service Publications referenced
in AD; and (d) final draft AD with preamble.

The FAA considers action on Safety Reconmendations A-80-120 through
A-80-122 ccmpleted.

Sincerely,

Charles E. Weithoner
Acting Administrator

Enclosures
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: November 21, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591 A-80-120 thro -122

On Monday, November 17, 1980, a Piper PA-38 crashed and two persons were

killed near Santa Rosa, California, when the plane's engine failed shortly after takeoff.

The engine, a Lycoming O-235-L2A, was manufactured in 1979 and had accumulated

about 70 hours at the time of the accident.

Safety Board investigators and a representative of the engine manufacturer

disassembled the engine and found that two intake valve pushrods had failed, and as a

result their length had been shortened. One of the pushrods was too short to operate

the rocker arm; the other pushrod was still operating its rocker arm, but the amount of

valve opening and the valve timing had been reduced considerably.

The pushrods consisted of a hollow aluminum tube with a steel ball-end insert

which was pressed into the end of the tube. When the rods failed the aluminum tube

bulged immediately below the flange of the steel insert. One aluminum tube had split

longitudinally and had peeled back, and as a result, the steel insert had been forced into

the tube more than one-fourth inch. The operator of the PA-38 Is inspecting all 0-235

engines in his fleet. Thus far he has discovered two other engines with similar pushrod

damage. Both were Lycoming O-235-L2C. In one case, the tube bulging was visible on

two rods but was not considered severe; the engine had 350 service hours since new. In

the other case, all eight tubes were severely compressed or bulged and were beginning

to split; this engine had 1,050 service hours since new.

The engine manufacturer has indicated that it Is aware of pushrod problems in

service, but that it has not been aware of any failures that have pre.gressed to the point

of engine failure. According to the manufacturer, the rate of occurrence of these

failures has been decreasing, and it has no plans to take further corrective action.

3128
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However, in view of the potentially serious consequences associated with an engine
failure, the Safety Board believes that immediate action to preclude further engine
failures of this type is warranted.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an emergency Airworthiness Directive requiring, before further
flight, (1) the immediate inspection of pushrods, of all Lycoming
O-235-L2A and -L2C engines and (2) replacement of damaged or bulging
aluminum pushrods. (Class I, Urgent Action) (A-80-120)

Establish, in consultation with the manufacturer, an inspection interval
which will assure that damaged pushrods are discovered before the
damage progresses to the point of engine failure. (Class 11, Priority
Action) (A-80-121)

Issue an Airworthiness Directive requiring that all Lycoming O-235-L2A
and -L2C engines be inspected at the established interval and that
damaged pushrods be replaced. (Class 11, Priority Action) (A-80-122)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

y: ames B.
Chairman
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.S,, 0 National Transportation Safety Boa!.

V2 li 8 Vl Osrfjnto-, D C 2054

Office o' the Cna,rrn3,

Honorable J. Lynn Helms

Administrator Designate
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

Please refer to the Federal Aviation Administration (FAA) letter

March 3, 1981, responding to National Transportation Safety Board Saetv Pcci-

mendations A-80-123 and -124 issued December 9, 1980. These recuomrn:ltions

stemmed from the Safety Board's investigation of incidents involving engine

flameouts in Bell helicopters powered by Detroit Diesel Allison 250C-20 engine-s.

In response to Safety Recommendation A-80-123, we note that the FAA
intends to have applicable Rotorcraft Flight Manuals revised to contain in-

structions for pilots to drain the fuel filter with the fuel booster pump on,

and thus preclude the inflow of air during the draining procedure. Pending the
revision to the manuals, Safety Recommendation A-80-123 will be maintained in

an "Open--Acceptable Action" status.

Regarding Safety Recommendation A-80-124, we have evaluated the FAA's

review of the fuel system and the determination that having drain provisions in

all filter bowls is necessary. This recommendation is now classified in a

"Closed--Acceptable Action" status.

We appreciate the responsiveness of the FAA and request to be informed

when actions on Safety Recommendation A-80-123 are completed.

Sincerely yours,

James R. King
Chairmai|

45



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

March 3, 1981

S T I

The Honorable James B. King OrFICE Of

Chairman, National Transportation THE ADMINISTRATOR

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-80-123 and A-8:-124
issued by the Board on Dec&mber 9, 1980. These recommendations resulted

from the Board's investigation of several incidents involving engine
flameout of Bell helicopters, Model 206. Investigation revealed that

when the engine, an Allison 250-C20B, is operated without the fuel boo'-t

pumps on, air can enter the fuel lines through loose fittings or a

partially open valve and then be trapped in the fuel filter of the

engine-driven pump. When this trapped air migrates through the engine

fuel system, it causes fuel flow interruption and engine flameout or

loss of power.

A-80-123.

Require, for all helicopters powered by Detroit Diesel Allison 250C-2U
engines, the revision of the FAA-approved flight manual to include a

detailed preflight procedure for draining the engine-driven fuel pamp

low-pressure filter which will preclude the entrance of air into the
fuel system, or alternatively a procedure for purging the system of air

after draining the filter.

FAA Comment.

The BHT Model 206 Rotorcraft Flight Manuals (RFM) require that the 'uei

boost pump be in the "on" position during engine operations.

Apparently, the helicopters involved in the flameouts which generated
these recommendations were not being operated in accordance with RFM'

since with the fuel pump on, the fuel system is pressurized and air will

not enter the system. The BHT Model 206 RFM's fnt Detroit Diesel

Allison Model 250-C20 engine-powered helicopters contain drain

procedures for the airframe fuel filter. These procedures include

turning the fuel boost pump on prior to opening the drain valve. Thi-:

pressurizes the system and prevents entrance of air into the systeu.
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We believe the difficulties cited in this recommendation are a matter of

proper crew procedure, and adequate instructions are contained in the,

RFM's. However, we appreciate the intent of the recommendation and,

accordingly, we have taken steps to insure that the applicable RFM's

will be revised to instruct the pilot to drain the engine inlet casting

filter with a fuel pump on to prevent inflow of air during the draining

procedure. We believe this action will fulfill the intent of Safety

Recommendation A-80-123 and, accordingly, the Federal Aviation

Administration (FAA) considers action on this recommendation completed.

A-80-124.

Review fuel system designs with helicopter manufacturers to determine 7I

drain valves on the Detroit Diesel Allison 250C-20 engine-driven fuel

pump low-pressure filters are necessary. If determined to be

unnecessary, issue appropriate Airworthiness Directives to require

removal.

FAA Comment.

We have reviewed fuel system design criteria and it is our belief that

good fuel system design principles, as well as pertinent certification

rules, should require drain provisions for all filter bowls. If the

pumps are on during all engine operations and during filter bowl

draining procedures, no danger of air flow into the fuel system will

exist. Based on this conclusion, we do not consider removal of drains

to be appropriate and, accordingly, no Airworthiness Directive (AD)

action is contemplated.

The foregoing comments are based on our findings relative to the Bell

Helicopter Textron (BHT) Model 206 helicopter. We have verbally

coordinated our findings with FAA regions where other helicopter

manufacturers utilizing the Detroit Diesel Allison 250C-20 engines are

located. This coordination procedure has disclosed no significantly

different or new information than that revealed during our initial

investigation of the BHT Model 206 helicopter.

Accordingly, the FAA considers action on Safety Recommendation A-80-124

completed.

Sincerely,

(aries EWeitoe

Acting Administrator
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WASHINGTON, D.C.

ISSUED: December 9, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-80-123 and -3.24

On May 9, 1980, a Bell 206B helicopter operating as an unscheduled air-taxi

passenger flight crashed near Brighton, Utah, during an emergency autorotation
following an engine flameout. There were no injuries, but the aireraft was damaged
substantially. At the time, investigators were unable to determine the cause of the

engine flameout. About 2 weeks later another Bell 206 from the same operation had

four flameouts in one flight, with successful engine relight each time. The

investigation determined that a drain valve on the engine-driven fuel pump in this
second aircraft was leaking. Based on this determination, further investigation and

testing of the Brighton accident engine determined that when the engine, an Allison
250C-20B, is operated without the fuel boost pumps operating, air can enter the fuel

lines through loose fittings or a partially open valve and then be trapped in the fuel

filter of the engine-driven pump. When this trapped air migrates through the engine
fuel system, it causes fuel flow interruption and engine flameout or loss of power.

Some helicopter manufacturers install a drain valve on the engine-driven fuel

pump low-pressure filter. Some of these valves have been found to leak, which permits

air to enter the filter during engine operation. If the boost pump is not operating, air

can also enter the system when the valve is Opened to drain the filter during preflight.

The engine manufacturer, Detroit Diesel Allison, recognized over a year ago that

air could be trapped in the filter housing. In June 1979, the manufacturer issued
Service Letter CSL-1081 which advised operators of the possibility of trapped air and
presented a procedure for purging air from the engine systemn.

Following the two cited incidents, Detroit Diesel Allison advised all helicopter
manufacturers using the 250C-20 engine that air from any number of sources, when

ingested into the fuel system, can cause a power loss or flameout. Specifically, the
manufacturer cited the filter drain valves as a source of the introduction of air into the

fuel system and recommended that the system be purged using the procedure in Service

L~etter CSL-1081 any time the systemn is opened. A review of several FAA-approved
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flight manuals for helicopters using the 250C-20 engine revealed that the procedures for
draining this filter during preflight inspection are vague and do not require that the
system be pressurized to insure that air will not enter the filter when the valve is opened.
Detroit Diesel Allison has stated that the system should be purged after opening the
valve, or the system should be pressurized by means of the boost pumps before opening
the valve.

Because of the serious consequences which can result from engine flameout or
power loss, the Safety Board believes that positive action is necessary to preclude the loss
of power from air trapped in the engine low-pressure filter. Therefore, the National
Transportation Safety Board recommends that the Federal Aviation Administration:

Require, for all helicopters powered by Detroit Diesel Allison
250C-20 engines, the revision of the FAA-approved flight manual
to include a detailed preflight procedure for draining the
engine-driven fuel pump low-pressure filter which will preclude the
entrance of air into the fuel system, or alternatively a procedure
for purging the system of air after draining the filter. (Class 11,
Priority Action) (A-80-123)

Review fuel system designs with helicopter manufacturers to
determine if drain valves on the Detroit Diesel Allison 250C-20
engine-driven fuel pump low-pressure filters are necessary. If
determined to be unnecessary, issue appropriate Airworthiness
Directives to require removal. (Class III, Longer Term Action)
(A-80-124)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Mlembers, concurred in these recommendations.

Chairman
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National Transportation Safety Board
SWashington, D.C. .0594

Office of the Chairman MAR 2 0 1q91

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Weithoner:

Thank you for your letter of February 11, 1981, responding to the
National Transportation Safety Board's Safety Recommendation A-80-141.
This recommendation stemmed from the Safety Board's investigation of a
Texas International Airlines DC-9-10 accident at Ryan Airport, Baton Rouge,
Louisiana, on March 17, 1980. The recommendation wa! addressed jolntly
to the Federal Aviation Administration (FAA) and the National Oceanic and
Atmospheric Administration. We asked the FAA to:

"Install appropriate recording equipment and make a continuous
recording of both wind direction to the nearest degree and
speed to the nearest knot at those airports where hourly sur-
face aviation weather observations are made."

The Safety Board is pleased to note that the FAA is exploring means
to accurately record wind speed and direction, and we appreciate the
FA's offer to keep us advised of its research efforts. Safety Recom-
mendation A-80-141 is classified in an "Open - Acceptable Action" status.

Sincerely yours,

J es B. King
airmn

cc: Mr. T. B. Owen
Assistant Administrator
National Oceanic and Atmospheric Administration
Rockville, Maryland 20852
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

February 11, 1981 SY
OFFICE OF

The Honorable James B. KingTHADISRTO
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendation A-80-141, issued by
the Board on December 31, 1980. This recommendation resulted from the
Board's investigation of the crash of a Texas International Airlines
DC-9-10 on March 17, 1980, at Ryan Airport, Baton Rouge, Louisiana.
The aircraft ran off the side of the runway during landing rollout
causing injuries to two crewmembers and considerable damage to the
aircraft.

A-80- 14 1.

Install appropriate recording equipment and make a continuous
recording of both wind direction to the nearest degree and speed to
the nearest knot at those airports where hourly surface aviation
weather observations are made.

FAA Comment.

This recomendation is directed jointly to the Federal Aviation
Administration (FAA) and the National Oceanic and Atmospheric
Administration (NOAA).

The FAA has, for some time, been exploring this area of accurate
recording of wind information. Since this is already an ongoing
effort, we believe it would be prudent to continue our research for
the next 60 to 90 days in order to retain continuity and momentum in
this program area. During this period we plan to examine current
accuracy requirements f or providing wind information to the pilot,
current wind recording procedures, recording capability planned for
future terminal systems, and coordinating procedures and capabilities
with the National Weather Service. Accordingly, we intend to pursue
these efforts and provide further response to the Board on or about
April 30, 1981.

Sinerely,

Charles EWeaithoner
Acting Administrator
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*NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

I SSUED: December 31, 1980

-------------------------------
Forwarded to:

Honorable Richard A. Frank
Administrator SFT EOMNAINSNational Oceanic and Atmospheric SFT EOIEDTINS

Administration
Rockville, Maryland 20852 A9-4

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

On March 17, 1980, a Texas International Airlines DC-9-10 ran off the side of the
runway during landing rollout at Ryan Airport, Baton Rouge, Louisiana, causing injuries
to two crewmembers and considerable damage to the aircraft. Weather conditions at
the time included light rain and winds which were veering from southerly to north-
westerly and increasing from light to moderate, giving the aircraft an apparent tail-
wind on a runway that the Jeppesen Approach Chart indicated was restricted when wet
to aircraft below 25,000 lbs with a zero tailwind or 10-knot crosswind. In determining
the circumstances of this accident, the Safety Board investigators needed detailed
inforr~ation regarding the direction and speed of the surface wind prior to and at the
time of the acci dent. However, the only detailed wind data available was wind speed as
recorded by the gust recorder. Wind direction information~ was recorded on the
operations recorder, but only once per minute and then only to the nearest 45 degrees
of the 360-degree compass rose. Investigators need more detailed wind direction
information when determining the environmental conditions that existed in the
immediate vicinity of an airport at the time of an accident. There have been other
major accidents in which the lack of surface wind direction information hindered the
investigation; these Include the Allegheny Airlines DC-9 accident at Philadelphia
International Airport on June 23, 1976, and the Continental Airlines Boeing 727
accident at Tucson International Airport on June 3, 1977.

Adverse surface winds have been and continue to be a major problem in terminal
operations. To determine accurately the cause of accidents Involving such winds. and to
obtain data for the research necessary to improve wind forecasts and warnings, more
complete wind records at airports are requfr, 1. These should be continuous graphical
records which provide values for both wind direction to the nearest degree and speed to
the nearest knot on a common time ordinate.
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Therefore, the National Transportation Safety Board recommends that the National
Oceanic and Atmospheric Administration and the Federal Aviation Administration-

Install appropriate recording equipment and make a continuous
recording of both wind direction to the nearest degree and speed
to the nearest knot at those airports where hourly surface
aviation weather observations are made. (Class III, Longer-Term
Action) (A-80-141)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and
BURSLEY, Members, concurred in this recommendation.

By: James B. King
PC Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

February 11, 1981

The Honorable James B. King OFFICE OF

Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, DC 20594

Dear Mr. Chairman:

This is in response to National Transportation Safety Board (NTSB) Safety
Recommendations A-81-1 through A-81-5 issued by the Board on January 6,
1981. These recomIrrendations resulted from the Board's investigation of a

- Lockheed L-1011-200 airplane operated bry a foreign carrier which
experienced an inflight failure of a main landing gear outboard wheel
flange on December 22, 1980. The following conments are provided in
response to these recomendations.

A-81-1

Issue an immediate Airworthiness Directive to require that operators
of L-1011 aircraft at the next tire change or within 20 cycles,
whichever is sooner, measure the flange thickness on all P/N 3-1365
wheels with serial number up to 1404 which have been used on
aircraft with a gross takeoff weight of 430,000 pounds or nore, an6
include in the Airworthiness Directive a requirement to remove all
wheels with outer flange thicknesses of less than 0.490 inch and
installed on aircraft operating at gross takeoff weights of 430,000
pounds or more. Further requirements should include at each wheel
di.sassembly of all P/N 3-1365 and P/A 3-1311 wheels, an inspection
in accordance with procedures which have been evaluated by the
FAA and demonstrated by industry experience to be effective in
detecting in-service cracking prior to failure.

FAA Comiment:

For the purpose of comment, we have separated this recumnendation into
two parts: First, to require early identification and removal of wheels
with outer flange thicknesses of less than 0.490 inch, i.e., "thinner
flange wheels," from airplanes having a takeoff gross weight of more than
430,000 pounds, but not greater than 466,000 pounds, i.e., "heavier
airplanes;" and, secondly, to require appropriate inspections of wheels
at each wheel disassembly, i.e., at each tire change. Each of these
parts is addressed separately.

The B. F. Goodrich P/1 3-1311-3 and P/N 3-1365 wheels, including the
thinner flange P/N 3-1365 wheels, are approved for installation on the
heavier airplanes. We have reevaluated this approval and have found no
significant difference in safety between these parts. The dimensional
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differences are slight, arid, consideriny the typical fatigue failure
mode, the increased thickness is not, of itself, significant enough to
contribute to the safety of the wheel.

As you know, there are strong indications that cor-rosion pits initiated
the crack that caused the subject wheel failure. Corrosion has been
preseht in many of the cracked or failed wheels from L-1011 airplanes
that have been returned to B. F. Goodrich or Lockheed for analysis. Once
a surface anomaly such as a corrosion pit develops, and these can develop
at any time during the wheel service life, a fatigue crack can be
expected to initiate and grow from that anomaly. The minor difference in
flange thickness is an insignificant factor when this phenomenon occurs.

Federal Aviation Administration (FAA) specialists have been working with
specialists from Lockheed and B. F. Go~odrich in an effort to investigate
the crack propagation characteristics of a thinner flange wheel on a
heavier airplane once a detectable fatigue crack is present. The purpose
of the investigation is to determine the appropriateness of present
inservice inspection intervals. Enlarged phiotographs of the fracture
surface of the subject failed wheel have been compared with the fracture
surfaces of four other wheels that had been returned to Lockheed for
analysis prior to the subject failure. In all Cases, "marker bands" are
apparent that can be correlated with the number of landings.
Fractographic analysis shows that, for typical wheel failures originating
:ron a surface anomaly such as a corrosion pit, which would be the mrost
severe case of stress concentration, inspection using appropriate
procedures at every tire change will allow several inspection
opportunities to detect a crack prior to wheel flange failure on the
Lhir-ner flange wheels, even on the heavier airplanes.

Therefore, we have concluded that appropriate flange inspection
procedures, including method and period, are the key factors in
preventing future wheel flange fatigue failures on L-1011 airplanes.
Given the proper inspection, the differences in flange thickness are
insi.anificant to safety. Moreover, if a proper inspection program is not
imrplemnented, the differences in flange thickness would not significantly
forestall failure. Since we do not find the differences in flange
thickness significant to safety, we are unable to justify the initiation
of the action recommuended, i.e., flange wheels measurement or removal of
wheels with thinner flanges.

The last sentence of the recormendation seems to infer that presently
there is no effective inspection procedure in use by the operators to
detect inservice wheel cracking prior to failure. At the joint F7~AArSB
meeting with the Air Transport Association (ATA) member operators of
L-1011 airplanes at Atlanta, Gk, on December 31, 1980, several eddy
cur-rent inspection techniques were described that are presently being
used by L-1011 operators. Data was presented which shows that Lr-1011
wheel cracks are being detected on a regular basis prior to inservice
failure. One of the operators rejected 73 wheels in a 29 month period
using these eddy current inspections. All of the inspection procedures
used by the operators are reviewed by the FAA and approved as part of the
operator's maintenance procedures. Thus, the basic intent of the last
sentence of the recormmendat ion is presently being accomplished.
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Since the joint FA/NTSB/ATA meeting, the FAA has been following an
analysis by Lockheed and B. F. Goodrich to improve even further the
safety record of L-1011 wheels by defining an qptimum inspection
procedure for all wheels used on all L-1011 series airplanes. Many
L-1011 operators have been involved in this intense effort at Lockheed.
We are now confident that an optimum eddy current wheel flange radius
inspection procedure for these B. F. Goodrich wheels has been developed.
Consistent with our determination and in concurrence with the second part
of your recommendation, we will issue an Airworthiness Directive (AD) to
require application of these procedures at an appropriate inspection
interval.

After the issuance of this AD, we consider EAA action completed on
Recommendation A-81-1. Upon publication, we will furnish a copy of the
AD to the Board.

A-81-2

Initiate an immediate survey of B. F. Goodrich manufacturing
facilities by a Quality Assurance Systems Analysis Review Team or
equivalent to assure the manufacturer's compliance with current
regulatory requirements governing production certification and
specifically the issuance and approval of service bulletins,
investigation and reporting of service difficulties, maintenance of
appropriate production and inspection records, and coordination of
service difficulties with primary airframe manufacturers.

FAA Co-nent:

Upon return of the failed wheel to your metallurgical laboratory in
Washington, DC, we observed that the outboard wheel half P/N 10-1323 had
been stamped over a previously stamped P/N 10-1213.

As soon as we saw the part number overstamping, i.e., rart renumbf.rin on
the subject wheel, we requested our Great Lakes Region manufacturing
specialist to initiate an investigation at B. F. Goodrich. Our
manufacturing specialist visited the B. F. Goodrich plwnt on December 30,
1980, and, as reported at the joint FAA/4TSB/ATA meetirg in Atlanta, G-.,
on December 31, 1980, he found that the part renumbering was covered by
appropriate engineering orders which our review has -:mm to be
appropriate. The error with respect to identification of the
P/N 3-1311-3 cross-section shown on B. F. Goodrich Service Bulletin
No. 369, which confused both the FAA and hVSB investigators at the
outset, has no relationship to the B. F. Goodrich quality control system.
In the service bulletin.figure, B. F. Goodrich erroneously labeled the
outboard flange of the P/N 3-1311-3 wheel with the inboard flanoe
dimensions. We do not find that the errors in the service bulletin are
indicative of lax quality control procedures at B. F. Goodrich. Also,
since we have concluded that there is no safety significance to the small
differences in flange thickness through the change in P/N's 3-1311-3 to
3-1365, we do not find that the confusion in part numbers could have
contributed to the subject wheel failure.
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Notwithstanding the above, consistent with your recommendation, we
completed a special Quality Assurance System Analysis Review (QNSAR)
audit of the B. F. Goodrich wheel manufacturing facility at Troy, Ohio,
on January 12 through 14. Emphasis was placed on reviewing the
production and quality oontrol procedures applied to the manufacture of
wheels for L-1011 airplanes. The QASAR team leader has advised that
there were no safety significant deficiencies found that could have
contributed to the subject wheel failure, or that would affect the safety
of wheels being manufactured at the facility.

We consider FAA action oompleted on recommendation A-81-2.

A-81-3

Require tire, wheel, and airframe manufacturers to publish and
disseminate to all operators all engineering data necessary to
determine the effect on fatigue life of aircraft wheels by
increasing or decreasing tire inflation pressures.

FAA Comment:

The predicate of this recormmendation appears to be that a discrete
fatigue life can be placed on an aircraft wheel and used to prevent wheel
failures. Since our experience with prior cracks in L-1011 wheels
indicates that surface anomalies (corrosion pits, etc.), are the
principal initiators of wheel flange fatigue cracks, which may occur at
any wheel service life and are independent of variations in operational
stress level due to differences in tire pressure, we do not find this
predicate valid. Therefore, we do not plan to implement Recommendation
A-81-3.

As you know, the FAA has recently hired an internationally respected
srecialist in fracture mechanics and metallurgy. This specialist has
been working with Lockheed and B. F. Goodrich in their analy!,es of the
subject wheel failure and their review of earlier, less catastrophic
failures. He will continue in his study of the wheel fatigue phenomenon
on all U.S.-manufactured transport category airplane types i service so
that we might better understand and thus miminize future ,heel failures
from whatever cause. As stated in response to Recommendation A-81-1, we
believe the key to precluding "on-airplane" wheel flange failures lies in
the integrity of the cperators' wheel inspection program. As rore is
learned about the wheel flange fatigue phenomenon, improved wheel
inspection procedures and periods will be defined for each wheel model.

We are concerned that the premature dissemination of the tire pressure
effects information per your recommendation could cause operators to
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reduce tire pressure to reduce wheel fatigue. We are concerned tnat
since corrosion pits or other surface anomalies appear to be the
predominant fatigue initiators, this action could lead to a false sense
of security without improving wheel safety.

A-81-4

Establish a program with air carriers, wheel, and airframe
manufacturers to determine effective nondestructive inspection
techniques for the variety of aircraft and wheel combinations in air
carrier service and require operators to implement effective
inspection programs.

FAA Comrent:

This recommendation will be implememted as an integral part of the study
mentioned in our response to Recomendation A-81-3. The details of theinspection procedure must be tailored to the principal failure causes and
modes of each wheel type. Interim maintenance bulletins will bepublished and the final results of our study will be published in anAdvisory Circular, both of which will be made available to the Board.

A-81-5

Expeditiously disseminate any required wheel inspection and service
programs to all foreign civil aviation authorities with regulatory
responsibilities over operators of U.S.-manufactured aircraft and
equipment.

FAA Corment:

As you know, on January 9 the Director of Airworthiness sent an "UrgentMaintenance Alert" telegraphically to the airworthiness authorities ofall countries having L-1011 airplanes on their registry. The alert was
also copied to the ATA7 and International Air Transport Association fordissemination to their member carriers. The alert efmphasized theimportance of an eddy current inspection of the critical wheel flangearea at each tire change. The information in that aler - will be upgraded
by the forthcoming AD mentioned in our response to ReconmendationA-81-1.

Any new information gained as a result of our wheel study mentioned in
response to Recommendation A-81-3 will be made available to foreign
authorities and all operators on a priority basis.
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Technical Corrections and Clarification:

The preamble to your Recommendations A-81-1 throuqh A-b1-5 contained a
number of factual errors that reed to be corrected for the record.

In paragraph two, the B. F. Goodrich P/N 3-1311-3 and 3-1365 wheels are
approved for use on L-1011 airplanes having a maximum certificated gross

takeoff weight of up to 466,000 pounds, not 460,000 as stated. In

paragraph three, the recommendation states "Subsequent engineering

drawing changes strengthened the Pi/N 3-1365 wheel by including thicker
outer flanges, anodizing, and shot peening." Anodizing does not

strengthen the wheel, but is used to improve the corrosion resistance of
the wheel. A review of drawing 10-1323, which makes up the outer half of

wheel assebly P/N 3-1365, shows that the inside radius of the wheel
bead, where the crack occurred, is not shot peened but is stress rolled.
Other portions of the wheel are shot peened. The stress rolling of the
wheel bead was not added as a revision to the drawing but was on the
initial issue of the drawing.

Also, we would like to clarify some issues. The Board states in its
letter that domestic air carriers have retorted a significant number of
fatigue-related failures of B. F. Goodrich P/N 3-1311-3 wheels, while
P/N 3-1365 wheels have a satisfactory service record. It should be
pointed out that both of these wheels were certificated to the same load
rating for use on L-1011 airplanes up to a gross weight of 466,000
pounds, and both part number wheels have a satisfactory safety-related
ser,ice record. The service record does not show a significantly higher
failure rate of P/N 3-1311-3 or thin-flanged P/N 3-1365 wheels cperated
on airplanes with gross weights of 466,000 pounds. The FAA has not found
that the P/N 3-1311-3 or P/N 3-1365 wneels with the thinner flanges have
a more significant number of fatigue-related failures, and, in absence of
engineering data to the contrary, finds that the P/N 3-1311-3 and
P/N 3-1365 wheels are safe on all gross weight airplanes up to 466,000
pounds. The changes in P/N 3-1365 wheel flange thickness were instituted
to increase service life and are not related to safety de'iciencies. Some
operators may elect to use only the P/qN 3-1365 thicker flan.ge wheels on
high gross weight L-1011 airplanes to increase the service life of the
wheels.

There appears to be an inference in the text of your discussion
concerning these recommendations that inservice wheel rejections as a
result of cracks are indicative of poor wheel design. These wheels were
designed to neet the requirements of SO-C26b, and the warranty service
life desired by operators. The desired wheel life strongly dictates the
design of the wheel. Wheels are not life limited but are used in service
until cracks are detected, and the wheel is then scrapped. Airline
maintenance procedures and inspection intervals are designed and FAA

6C,



7

approved to detect cracks prior to catastrophic failure of the wheel.
The criterion of concern with respect to wheels is not the total nurber
of wheel rejections, but whether the occurrence of a catastrophic crack
between inspection intervals can be prevented.

Sincerely,

Acting Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: January 6, 1981

------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. ?0591

A-81-1 through -5

---------- I--------------------------

A Lockheed L-1011-200 aircraft ooerated by a foreign carrier recently experienced
an in-flight failure of a main landing rear inboard wheel flange. The failure caused
major damage to flight control, electrical, and hydraulic systems, caused major damare
to the aircraft structure, and resulted in explosive decompression of the cabin. There
were two fatalities. Members of the FAA technical staff have been working closely
with the National Transportation Safety Board's staff to determine the nature of the
nroblem and the corrective actions required to prevent similar occurrences.

The continuing investigation has determined that the failed wheel was a B.F.
Goodrich part No. (P/N) 3-1365. serial No. (S/N) 185. Information from Goodrich and
Lockheed disclosed that Goodrich wheels P/N 3-1311-3 and P/N 3-1365 were both
qualified to technical standard order (TSO) requirements for use on L-10]1 aircraft
having a maximum gross takeoff weight of up to 460,000 pounds. Domestic air carrier
users of the L-101 1 have renorted a significant number of fatigue-related failures of
the P/N 1-1311 wheels, but the PIN 3-1365 wheels have had a satisfactory service
history. Goodrich warranty provisions, the relative service histories, and Goodrich
Service Bulletin No. 369 all fostered the belief that the P/N 3-1365 wheels were
stronger than the P/N 3-1311 wheels. Consequently, most operators use only the P.,\
3-1365 wheels on those L-101 ] aircraft operating at high gross weights.

Goodrich Service Bulletin No. 369 states that the thicknesses of P/N 3-1365 wheel
outer flanges up to S/N 1404 are 0.490 to 0.550 inch. However, the Safety Board haslearned from Goodrich that it manufactured an early quantity of wheels given P/N

3-1365 which were dimensionally and materially identical to the P/N 3-1311 wheels.
Subsequent engineering drawing changes strengthened the PIN 3-1365 wheel by
including thicker outer flanges, anodizing, and shot peening. Goodrich initially stated
that the first flange dimensional change to the P/N 3-1365 wheel was effective on S/N

65. However, a postaceident laboratory examination disclosed that the outer flange of
the failed wheel, S/N 185, measured less than 0,470 inch, which Is below the minimum
tolerance of 0.490 for the strengthened P/Ne 3-1365 wheel. The Service Bulletin does
not mention that an early quantity of P/N 1-136i wheels were manufactured before the
engineering changes were incoroornten.
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Goodrich Service Bulletin No. 369 also states that the thicknesses of the P/N 3-1311
wheel outer flanges are 0.450 to 0.510 inch. According to engineering drawings submitted
to the Safety Board by Goodrich, the specified dimensions for the P/N 3-1311 outer
flanges are 0.410 to 0.470 inch. We believe that these errors are indicative of lax quality
control procedures. The erroneous Service Bulletin information is misleading to the user
and could contribute to confusion regarding the strength and durability of those wheels
which are selected for use on L-1011 aircraft having higher gross weight configurations.
Additional uncertainty as to the actual dimensional characteristics of the P/N 3-1365
wheels is created by the fact that Goodrich has previously indicated that P/N 3-1365
wheel assemblies up to about S/N 165 are the "same" as P/N 3-1311 assemblies.
Disclosure of the less than 0.470 inch flange thickness on the failed S/N 185 wheel
assembly thus creates a question as to exactly how many wheels with these dimensions are
identified as P/N 3-1365 assemblies.

Discussions among the Safety Board staff, FAA staff, and the domestic air carriers
have disclosed that all of the operators employ some inspection programs involving
periodic eddy current or dye penetrant techniques. Before the accident it was generally
believed that these programs were effective in detecting fatigue damage before catastro-
phic failure. However, the Safety Board remains concerned that the inspection require-
ments are not standardized and have not been uniformly effective in reliably detecting
cracks prior to in-service failures. In fact, the foreign operator involved in this accident
also used an eddy current inspection program and the failed wheel was inspected only 28
c'vcles before the accident. The Safety Board strongly believes that an effective
inspection program is a vital element in the prevention of wheel failures and that the
procedures proven by industry experience to be effective should be identified and required
to be implemented by all carriers.

Furthermore, the Safety Board notes from Service Difficulty Reports that wheel
failures are occurring with nearly all types of commercial aircraft. Therefore, the Safety
Board believes that action to establish mor~e reliable wheel inspection procedures should
not be limited to the L-1011 wheels.

Accordingly, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an immediate Airworthiness Directive to require that
operators of L-1011 aircraft at the next tire change or within ?0
cycles, whichever is sooner, measure the flange thickness on all
P/N 3-1365 wheels with serial number uo to 1404 which have been
used on aircraft with a gross takeoff weight of 430,000 pounds or
more, and include in the Airworthiness Directive a requirement to
remove all wheels with outer flange thicknesses of less than 0.490
inch and installed on aircraft operating at gross takeoff weights of
430,000 pounds or more. Further requirements should include fit
each wheel disassembly of all P/N 3-1365 and P/N 3-1311 wheels,
an inspection in accordance with procedures which have been
evaluated by the FAA and demonstrated by industry experience to
b~e effective in detecting in-service cracking prior to failure.
(Closs 1, Urgent '\ction) (A-81 -1)
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Initiate an immediate survey of B.F. Goodrich manufacturing
facilities by a Quality Assurance Systems Analysis Review Team or
equivalent to assure the manufacturer's compliance with current
regulatory requirements governing production certification and
specifically the issuance and approval of service bulletins,
investigation and reporting of service difficulties, maintenance"of
appropriate production and inspection records, and coordination of
service difficulties with primary airframe manufacturers. (Class I,
Urgent Action) (A-81-2)

Require tire, wheel, and airframe manufacturers to publish and
disseminate to all operators all engineering data necessary to
determine the effect on fatigue life of aircraft wheels by
increasing or decreasing tire inflation pressures. (Class I, Urgent
Action) (A-81-3)

Establish a program with air carriers, wheel, and airframe
manufacturers to determine effective nondestructive inspection
techniques for the variety of aircraft and wheel combinations in air
carrier service and require operators to implement effective
inspection programs. (Class II, Priority Action) (A-81-4)

Expeditiously disseminate any required wheel inspection and
service programs to all foreign civil aviation authorities with
regulatory responsibilities over operators of U.S.-manufactured
aircraft and equipment. (Class I, Urgent Action) (A-81-5)

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in
these recommendations. DRIVER, Vice Ch,.irman, did not oarticipate. .

By: James B. King'\J
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

0

March 27, 1981

OFFICE OF
THE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, S.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Peomrendation A-81-8 issued by the
Board on January 28, 1981. This recommendation resulted from the
Board's investigation of the crash of a Beech Kingair 200, N456L, on
March 27, 1980, 14 miles southeast of the Arapahoe County Airport,
Englewood, Colorado.

A-81-8. Develop and implement a priority message-handling procedure to
assure the immediate delivery of urgent weather messages to all weather
circuits that originate from the Weather Message Switching Center in
Kansas City, Missouri.

FAA Comment. The Federal Aviation Administration (FAA) has already
initiated efforts in this area based on our own requirements and
recognition of inadequate capacity. Our Weather Message Switching
Center (WMSC) has already been tasked with modifying and expanding its
OUrgent Fouting" capabilities. These changes will include immediate
dissemination on all appropriate circuits. We hope to finish this
project during the first quarter of 1982, but ultimate conpletion of
this task is dependent on the expansion of core memory in our WMSC
processors. This expanded capacity is scheduled to take place in the
last quarter of CY 81.

We will keep the Board informed of significant progress in this area as
our program continues.

Sincerely,

Charles E. Weithoner
Acting Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: January 28, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D.C. 20591 A-81-8

On March 27, 1980, the National Transportation Safety Board investigated an

accident near Denver, Colorado, involving a Beech Kingair 200, N456L. The aircraft

departed Arapahoe County Airoort. Englewood, Colorado, at 1432 mountain standard

time on an instrument flight rules (IFR) fliqht plan to Lufkin, Texas. About 7 minutes

after takeoff at an altitude of about 12,800 feet, the pilot reported to Denver departure

control that the aircraft was encountering icing and requested a return to the Arapahoe

County Airport.

Shortly thereafter, the pilot stated that he wanted to go to Stapleton

International Airport rather than Arapahoe. The aircraft was cleared to 11,000 feet.

but the pilot radioed that the aircraft was not able to maintain altitude. About this

time, the Denver radar controller offered the pilot of N456L a precision approach radar

(PAR) approach to the Buckley Air National Guard Base. The aircraft was not able to

reach Buckley and crashed in an open field about 14 miles southeast of the Arapahoe

County Airport. There were 10 fatalities.

The pilot of N456L called the Denver Flight Service Station (FSS) at 1020 and

requested a weather briefing for a proposed flight from Arapahoe County Airport to

Lufkin, Texas, departing at 1330. The weather briefing lasted from 1020 to 1024.

The Safety Board's investigation of the accident disclosed that the lack of priority

message handling on the leased service-A high-speed weather data circuit, which serves

the Denver FSS, resulted in the omission of an urgent weather message, SIGMET

GOLF 1, calling for severe icing in eastern Colorado, from the weather briefing at
1020.

Priority message handling exists only on the low-speed, service-A circuits that

originate at the Weather Message Switching Center (WMSC) in Kansas City, Missouri.

Therefore, SIGMET GOLF I was available over the low-speed, service-A weather data

circuit at 1011, 1 minute after it was issued by the National Weather Service (NWS).

However, there is no priority message-handling procedure for the leased high-speed

service-A weather data circuit, and SIGMET GOLF 1 was not available to the Denver

FSS specialist responsible for aviation weather briefings until 1025--too late to include

in the briefing of the pilot of N456L. Although both weather data circuits serve the

Denver FSS, the leased service-A circuit is used primarily for receiving weather data

necessary for weather briefings; the low-speed, service-A circuit serves as a backup.
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The leased high-speed, service-A circuit serves not only the Denver FSS but also
more than 140 other flight service stations nationwide. In addition, medium- and high-
speed weather data circuits that originate at the WMSC at Kansas City serve the
meteorological departments of many of the major air carriers as well as other
nongovernment users engaged in aviation forecasting and weather briefing.

Urgent weather messages contain information pertaining to the safety of all
aircraft. Information contained in these messages must be made available immediately to
the aviation community. To do so requires the immediate delivery of urgent weather
messages to all weather data circuits that originate from the WMSC.

The Safety Board is aware that the Federal Aviation Administration (FAA) on
April 14, 1980, made a temporary format change in the delivery of urgent weather
messages to the leased high-speed, service-A weather data circuit. The change provides
for the immediate delivery of urgent weather messages to the FSS supervisor's printer.
This information is then disseminated by the supervisor to FSS specialists responsible for
weather briefings. This format change only affects those flight service stations on the
leased service-A circuit and does not affect nongovernment users on other medium- and
high-speed circuits. The Safety Board believes that, in the interest of air safety,
immediate delivery of urgent weather messages to all circuits that originate at the WMSC
at Kansas City is necessary.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Develop and implement a priority message-handling procedure to assure
the immediate delivery of urgent weather messages to all weather
circuits that originate from the Weather Message Switching Center in
Kansas City, Missouri. (Class II, Priority Action) (A-81-8)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.
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NEW RECOMMENDATIONS

Following is a listing of the 32 new recommendations received during
the second quarter of CY 1981:

NTSB Rec. No. Subject Page

A-81-1 thru 5 Lockheed L-1OI-200 in-flight 73
failure of main landing gear
inboard wheel flange

A-81-6 & 7 Engine failures in general aviation 77
aircraft accidents

A-81-8 Beech Kingair 200 accident near 79
Denver, Colorado, March 27, 1980

A-81-9 thru Ul Cessna 207A crash into hangar at 81
Merrill Field, Anchorage, Alaska,
October 8, 1979

A-81-12 & 13 Saudi Arabian Airlines Lockheed L-1011 85
accident at Riyadh, Saudi Arabia,
August 19, 1980

A-8l-14 United Air Lines DC-8-61 crash near 89
Portland International Airport, Portland
Oregon, December 28, 1978

A-81-15 & 16 Cessna Model 172K crash during takeoff 91
from Eagle Creek airport near Indianapolis,
Indiana, February 26, 1980

A-81-17 - Not directed to FAA

A-81-18 British Redcoat Air Cargo, Ltd., Bristol 93
Britannia crash in wooded area near
Billerica, Massachusetts, February 16,
1980

A-81-19 & 20 Boeing 727 crash into water near Pensa- 97
cola, Florida, May 8, 1979

A-81-21 & 22 Beech King Air explosion decompression - 101
forward lefthand cabin window failure

March 3, 1980

A-81-23 Air Wisconsin, Inc., Swearingen SA-226 103

Metro crash near Valley, Nebraska,
June 12, 1980

A-S1-24 & 25 Scenic Airlines Cessna 404 crash during 105
takeoff from Grand Canyon National Park
Airport, Tusayna, Arizona, July 21, 1980

A-81-26 thru 28 Piper PA-28-140 Cherokee crash near Lavina, 109

Montana, June 24, 1977
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NTSB Rec. No. Subject Page

A-81-29 Cessna 414A aircraft charter radial 113
centering knob difficulty July 8, 1980

A-81-30 & 31 Piper PA-22-150 Tri-Pacer crash near Clear 115
Spring, Maryland February 18, 1980

A-$1-32 & 33 Avions Marcel Dassault Breguet Falcon 10 117
crash into Lake Michigan January 30, 1980

A-81-34 - Not directed to FAA.

A-81-39 thru 42 Cascade Airways, Inc., Beech B-99 crash 19
southwest of Spokane International
Airport, Spokane, Washington
January 20, 1981

72



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: January 6, 1981

-------------------------------
Forwarded to:

Honorable Langhorne M. Pond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-81-1 through -5

- ------------------------ ----------------

A Lockheed L-1011-200 aircraft operated by a foreign carrier recently experienced
an in-flight failure of a main landing qear inboard wheel flange. The failure caused
major damage to flight control, electrical, and hydraulic systems, caused major damage
to the aircraft structure, and resulted in explosive decompression of the cabin. There
were two fatalities. Members of the FAA technical staff have been working closely
with the National Transportation Safety Board's staff to determine the nature of the
problem and the corrective actions required to prevent similar occurrences.

The continuing investigation has determined that the failed wheel was a B.F.
Goodrich part No. (P/N) 3-1365. serial No. (S/N) 185. Information from Goodrich and
Lockheed disclosed that Goodrich wheels PIN 3-1311-3 and P/N 3-1365 were both
qualified to technical standard order (TSO) requirements for use on L-1011 aircraft
having a maximum gross takeoff weight of up to 460,000 pounds. Domestic air carrier
users of the L-1011 have reported a significant number of fatigue-related failures of
the PIN 1-1311 wheels, but the P/N 3-1365 wheels have had a satisfactory service
history. Goodrich warranty provisions, the relative service histories, and Goodrich
Service Bulletin No. 369 all fostered the belief that the P/N 3-1365 wheels were
stronger than the P/N 3-1311 wheels. Consequently, most operators use only the P/N
3-1365 wheels on those L-1011 aircraft operating at high gross weights.

Goodrich Service Bulletin No. 369 states that the thicknesses of P/N 3-1365 wheel
outer flanges up to S/N !404 are 0.490 to n.550 inch. However, the Safety Board has
learned from Goodrich that it manufatctured an early quantity of wheels given P/N
3-1365 which were dimensionally and materially identical to the P/N 3-1311 wheels.
Subsequent engineering drawing changes strengthened the P/N 3-1365 wheel by
including thicker outer flanges, anodizing, and shot peening. Goodrich initially stated
that the first flange dimensional change to the P/N 3-1365 wheel was effective on S/N
195. However, a postnecident laboratory examinatior disclosed that the outer flange of
the failed] wheel, S/N 185, measured less than 0.476 inch, which is below the minimum
tolerance of 0.490 for the strengthened P/N 3-1365 wheel. The Service Bulletin does
not mention that an early nuantity of P/N 3-1365 wheels were manufactured before the
eneineering changes were incorporated.
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Goodrich Service Bulletin No. 369 also states that the thicknesses of the P/N 3-1311
wheel outer flanges are 0.450 to 0.510 inch. According to engineering drawings submitted
to the Safety Board by Goodrich, the specified dimensions for the PIN 3-1311 outer
flanges are 0.410 to 0.470 inch. We believe that these errors are indicative of lax quality
control procedures. The erroneous Service Bulletin information is misleading to the user
and could contribute to confusion regarding the strength and durability of those wheels
which are selected for use on L-1011 aircraft having higher gross weight configurations.
Additional uncertainty as to the actual dimensional characteristics of the PIN 3-1365
wheels is created by the fact that Goodrich has previously indicated that P/N 3-1365
wheel assemblies up to about S/N 165 are the "same" as P/N 3-1311 assemblies.
Disclosure of the less than 0.47 0 inch flange thickness on the failed S/N 185 wheel
assembly thus creates a question as to exactly how many wheels with these dimensions are
idientified as P/N 3-1365 assemblies.

Discussions among the Safety Board staff, FAA staff, and the domestic air carriers
have disclosed that all of the operators employ some inspection programs involving
periodic eddy current or dye penetrant techniques. Before the accident it was generally
believed that these programs were effective in detecting fatigue damage before catastro-
phic failure. However, the Safety Board remains concerned that the inspection require-
ments are not standardized and have not been uniformly effective in reliably detecting
cracks prior to in-service failures. In fact, the foreign operator involved in this accident
also used an eddy current inspection program and the failed wheel was inspected only 28
cycles before the accident. The Safety Board strongly believes that an effective
insnection program is a vital element in the prevention of wheel failures and that the
procedures proven by industry experience to be effective should be identified and required
to be implemented by all carriers.

Furthermore, the Safety Board notes from Service Difficulty Reports that wheel
failures are occurring with nearly all types of commercial aircraft. Therefore, the Safety
Board believes that action to establish more reliable wheel inspection procedures should
not be limited to the L- 10 11 wheels.

Accordingly, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an immediate Airworthiness Directive to require that
operators of L-l01t aircraft at the next tire change or within 20
cycles, whichever is sooner, measure the flange thickness on all
P/N 3-1365 wheels with serial number ui to 1404 which have been
used on aircraft with a gross takeoff weight of 430,000 pounds or
more, and include in the Airworthiness Directive a requirement to
remove all wheels with outer flange thicknesses of less than 0.490
inch and installed on aircraft operating at gross takeoff weights of
430,000 pounds or more. Further requirements should include at
each wheel disassembly of all P/N 3-1365 and P/N 3-1311 wheels,
an insoeCtion in accordance with procedures which have been
evaluated by the FAA and demonstrated by industry experience to
be effective in detectinty in-service cracking prior to failure.
(Class 1, Urgent Action) (A- 81-1)
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Initiate an immediate survey of B.F. Goodrich manufacturing
facilities by a Quality Assurance Systems Analysis Review Team or
equivalent to assure the manufacturer's compliance with current
regulatory requirements governing production certification and
specifically the issuance and approval of service bulletins,
investigation and reporting of service difficulties, maintenance of
appropriate production and inspection records, and coordination of
service difficulties with primary airframe manufacturers. (Class I,
Urgent Action) (A-81-2)

Require tire, wheel, and airframe manufacturers to publish and
disseminate to all operators all engineering data necessary to
determine the effect on fatigue life of aircraft wheels by
increasing or decreasing tire inflation pressures. (Class 1, Urgent
Action) (A-81-3)

Establish a program with air carriers, wheel, and airframe
manufacturers to determine effective nondestructive inspection
techniques for the variety of aircraft and wheel combinations in air
carrier service and require operators to implement effective
inspection programs. (Class II, Priority Action) (A-81-4)

Expeditiously disseminate any required wheel inspection and
service programs to all foreign civil aviation authorities with
regulatory responsibilities over operators of U.S.-manufactured
aircraft and eouipment. (Class I, Urgrent Action) (A-81-5)

KING, Chairman, McADAMS, GOLDMAN, and BURSLEY, Members, concurred in
these recommendations. DRIVER, Vice Cnot part ,ate.

1v: J ames5. kingfl
Chairman
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N*A I (JNAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: January 15, 1981

-----------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator SFT EOMNAINS
Federal Aviation Administration SFT EOMNAINS
Washington, D.C. 20591 A-81-6 and -7

-----------------------------------

The National Transportation Safety Board's aircraft accident data indicate that
engine failures are a substantial Initiating factor in general aviation accidents. One
problem ass~clated with engine failures is the separation of the throttle linkage. The
results of thdse separations vary among models of aircraft; the variations include the fuel
control comManding one of three settings: Idle power, full power, or shutoff (no power)
position.

Our regords indicate that between 1964 and 1979 there were 148 reports of single-
engine aircraft accidents initiated by throttle linkage failures. These accidents resulted
in 5 deaths, 240 injuries, 15 destroyed aircraft, and 133 substantially damaged aircraft.
The Safety B~ard believes that this type of accident can be reduced and that aggressive
preventive actlion is needed.

A typioAl example of this kind of accident Involved a Cessna 207 which was climbing
in VFR conditions. Shortly after the flight was cleared to climb and to maintain 5,000
feet, the engine quit. The pilot could not return to the airport because the engine had
stopped, so he landed the aircraft on a partially lighted city street. During the landing
roll, the aircraft struck signs on both sides of the street when the pilot attempted to avoid
automobile traffic. The aircraft received substantial damage, but the pilot escaped
injury. Our investigation disclosed that the throttle linkage had separated. During the
investigation the engine was started by operating the throttle control at the injector
manually, and the engine operated normally at all speeds from idle to maximum power.
When the throttle control was released, the engine immediately returned to idle and quit.

This mishap is representative of many accidents and incidents which evolve in
approximately the same manner each year. The Safety Board's data indicate that this
type of accident is increasing. Our investigations indicate that the causes of throttle
linkage separation include such factors as design, maintenance and inspection practices,
improper maintenance procedures, improper operation of powerplant controls, and inade-
quate preflight inspections.

77 3139



-2-

In existing aircraft, when the throttle linkage separates, one of the following three
things happens: the throttle closes and the engine Idles or stops; the throttle remains at
the power set at the time of failure; or the throttle goes to the full open position. If the
throttle closes and the engine idles or quits, the pilot is committed to land without regard
for weather or proximity to a suitable landing area. We believe this condition is
unsatisfactory.

If the throttle goes to the f ull open position after linkage separation, the pilot has a
different problem. It may be difficult to descend at a safe speed, particularly at night or
in IFR conditions. This problem can be compounded when the available maneuvering area
is restricted by terrain or other obstacles. It may take more than ordinary piloting ability
to maintain control of an aircraft and its speed under those conditions.

The third condi tion- -power remaining at the selected setting when separation
occurs- -is the best of the three in most cases. However, if the extremes of idle power
for descent or maximum power for takeoff exist when separation occurs, the problems
would be the same as those associated with the other two conditions.

Considering these factors, we believe that the safest solution to this problem would
be to establish a requirement that, when throttle linkage separation occurs, the fuel
control would automatically travel to a setting which would allow the pilot to maintain
level flight in a cruise configuration.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Establish a requirement that, when throttle linkage separation occurs in
a small single engine aircraft the fuel control will go to a setting which
will allow the pilot to maintain level flight in the cruise configuration.
(Class 11, Priority Action) (A-81-6)

Review the service experience of throttle linkage separations in single
engine general aviation aircraft and issue an Airworthiness Alert to the
owners and opera tors of such ai rcraf t, to i ncrease t hei r a wareness of the
problems associated with such linkage separations. The alert should be
worded to improve maintenance practices and inspection techniques.
(Class 11, Priority Action) (A-81-7)

KING, Chairman, McADAMS. GOLDMIAN, and BURSLEY, Members, concurred in
these recommendations. DRIVER, Vice Chairman, did not participate.

By: Ja es B. King
C airman
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: January 28, 1981

--------------------------------------
Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator SAFETY RECOMENDATIN(S)
Federal Aviation Administration
Washington, D.C. 20591 A-81-8

------------------------------------

On March 27, 1980, the National Transportation Safety Board investigated an
accident near Denver, Colorado, involving a Beech Kingair 200, N456L. The aircraft
departed Arapahoe County Airoort, Englewood, Colorado, at 1432 mountain standard
time on an instrument flight rules (IFR) flight plan to Lufkin, Texas. About 7 minutes
after takeoff at an altitude of about 12,900 feet, the pilot reported to Denver departure
control that the aircraft was encountering icing and requested a return to the Arapahoe
County Airport.

Shortly thereafter, the pilot stated that he wanted to go to Stapleton
International Airport rather than Arapahoe. The aircraft was cleared to 11,000 feet,
but the pilot radioed that the aircraft was not able to maintain altitude. About this
time, the Denver radar controller offered the pilot of N456L a precision approach radar
(PAR) approach to the Buckley Air National Guard Base. The aircraft was not able to
reach Buckley and crashed in an open field about 14 miles southeast of the Arapahoe
County Airport. There were 10 fatalities.

The pilot of N456L called the Denver Flight Service Station (FSS) at 1020 and
requested a weather briefing for a proposed flight trom Arapahoe County Airport to
Lufkin, Texas, departing at 1330. The weather briefing lasted from 1020 to 1024.

The Safety Board's investigation of the accident disclosed that the lack of priority
message handling on the leased service-A high-speed weather data circuit, which serves
the Denver FSS, resulted in the omission of an urgent weather message, SIGMET
GOLF !, calling for severe icing in eastern Colorado, from the weather briefing at
1020.

Priority message handling exists only on the low-speed, service-A circuits that
originate at the Weather Message Switching Center (WMSC) in Kansas City, Missouri.
Therefore, SIGMET GOLF I was available over the low-speed, service-A weather data
circuit at 1011, 1 minute after it was issued by the National Weather Service (NWS).
However, there is no priority message-handling procedure for the leased high-speed
service-A weather data circuit, and SIGMET GOLF 1 was not available to the Denver
FSS specialist responsible for aviation weather briefings until 1025--too late to include
in the briefing of the pilot of N456L. Although both weather data circuits serve the
Denver FSS, the leased service-A circuit is used primarily for receiving weather data
necessary for weather briefings; the low-speed, service-A circuit serves as a backup.
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The leased high-speed. service-A circuit serves not only the Denver FSS but also
more than 140 other flight service stations nationwide. In addition, medium- and high-
speed weather data circuits that originate at the WMSC at Kansas City serve the
meteorological departments of many of the major air carriers as well as other
nongovernment users engaged in aviation forecasting and weather briefing.

Urgent weather messages contain information pertaining to the safety of all
aircraft. Information contained in these messages must be made available immediately to
the aviation community. To do so requires the immediate delivery of urgent weather
messages to all weather data circuits that originate from the WMSC.

The Safety Board is aware that the Federal Aviation Administration (FAA) on
April 14, 1980, made a temporary format change in the delivery of urgent weather
messages to the leased high-speed, service-A weather data circuit. The change provides
for the immediate delivery of urgent weather messages to the FSS supervisor's printer.
This information is then disseminated by the supervisor to FSS specialists responsible for
weather briefings. This format change only affects those flight service stations on the
leased service-A circuit and does not affect nongovernment users on other medium- and
high-speed circuits. The Safety Board believes that, in the interest of air safety,
immediate delivery of urgent weather messages to all circuits that originate at the WMSC
at Kansas City is necessary.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Develop and implement a priority message-handling procedure to assure
the immediate delivery of urgent weather messages to all weather
circuits that originate from the Weather Message Switching Center in
Kansas City, Missouri. (Class II, Priority Action) (A-81-8)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.
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NATIONAL I'KAN PORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: February 6, 1981

--------------------------------
Forwarded to: -

Mr. Charles E. Weithoner
Acting Administrator SFT EOMNAINS
Federal Aviation AdministrationSAEYRCMEDTI()
Washington, D.C. 20591 A-81-9 through -H

--------------------------------

On October 8, 1979, a Cessna 207A, N6424H, crashed into a hangar at Merrill
Field, Anchorage, Alaska, moments after lift-off from runway 33. All four occupants
were killed, and the postcrash fire destroyed the hangar.

Investigation of the accident revealed that: the fuel system showed evidence of
extensive water and rust contamination; the underground fuel tank at Merrill Field
where the aircraft was last fueled contained a large quantity of water and rust; the
underground fuel tank's filtration system was heavily contaminated; and an incorrect
fuel system dispensing filter, intended for use with diesel fuel, had been installed.

In 1978, the National Transportation Safety Board investigated 17 general aviation
accidents involving fuel contamination "exclusive" of water as a cause or factor, and 66
general aviation accidents involving water "in" the fuel as a cause or factor. In March
1980, the Safety Board's Anchorage field office mailed a questionnaire to all known
commercial/air taxi operators in the State of Alaska. Of the operators who replied,
4 percent did not know what type of filtration assemblies and filters they used,
4 percent performed no inspections to determine when the dispensing filters should be
changed, 30 percent inspected the dispensing filter daily, and 20 percent inspected the
dispensing filter "at least yearly." The remaining operators inspected at intervals
ranging from "once every 3 days" to "once every 3 years."

The Safety Board recognizes that the pilot is responsible for assuring that a
general aviation aircraft has uncontaminated fuel. Pilots of general aviation aircraft
procedurally dr~ain a small amount of fuel from the tanks and the fuel strainer and
check for the presence of water and particulate matter. If a partially filled tank cools.
condensation results and settles to the bottom of the tank. This is detectable using
normal preflight procedures.
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However, when fuel contaminated by water is added to an uncontaminated tank,
considerable time is needed for the water to completely settle to the bottom of the tank.
This creates the opportunity for contaminated fuel to go undetected. Also, the
uncontaminated fuel in the lines and fittings must first be drained to detect the water-
contaminated fuel On some aircraft, more than a quart of fuel must be drained before
any water appears. Most tiedown areas where preflights checks are performed belong to
flight schools or fixed-base operators, most of whom do not encourage pilots to drain a
quart of fuel on the asphalt because aircraft fuel tends to dissolve this particular surface.
The pilot then, although responsible, is presented with situations in which water detection
is dif ficult.

While the Board believes that pilots must conduct an adequate preflight check, we
are concerned that this is not a total solution to the problem of fuel contamination. in
addition to the current pilot responsibility, the Board believes that other measures should
be taken to insure against contamination. For example, fuel dispensing systems could be
required to be equipped with filter/separator units which respond to the presence of free
water by shutting down.

The Board is aware that 14 CFR 139 prescribes rules governing the certification of
land airports serving air carriers that hold certificates of public convenience and
necessity issued by the Civil Aeronautics Board. Part 139.51 states that ... the
applicant for an airport certificate must show that it (or its tenant), as the fueling agent,
has a sufficient number of trained personnel and procedures for safely storing, dispensing,
and otherwise handling fuel, lubricants, and oxygen on the airport (other than articles and
materials that are, or are intended to be, aircraft caro.... 1" This is the only rule that
addresses the subject of storing and dispensing aviation fuel, and In addition, applies solely
to air carrier airports. In the Board's opinion, 14 CFR 139 is inadequate even for those
airports it covers because it does not address fuel contamination. Our accident statistics
do not indicate that fuel contamination has been a problem to air carrier aircraft.
However, informal communication with the FAA indicates that control of contamination
is considered duiring airport certification via a rather broad interpretation of 14 CFR
139.51. The Board believes that the problem of fuel contamination should be specifically
addressed for both air carrier and general aviation airports. In our judgment, fuel
contamination should be specifically addressed for all segments of aviation rather than
only that segment in which there is an apparent current problem. It has been generally
accepted that standards for air carrier operations must be as stringent as they are for
general aviation. We believe that the regulations should reflect this consistency.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Expand 14 CFR 139 to include minimum specifications and design
criteria for the installation, maintenance, and inspection of
aviation fuel storage and dispensing systems at airports
certificated under 14 CFR 139. (Class 11, Priority Action) (A-81-9)

Take necessary action to establish minimum specifications and
design criteria for aviation fuel storage and dispensing systems at
public-use airports not certified under 14 CFR 139. In addition to
the equipment itself, such criteria should address their installation,
operation, maintenance, and inspection. (Class U1, Priority Action)
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When specifications and criteria are established for aviation fuel
storage and dispensing systems at public-use airports are not
certified under 14 CFR 139, establish and implement procedures to
verify compliance. (Class II, Priority Action) (A-81-11)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN and BURSLEY,
Members, concurred in these recommendations.

mes B. King
hairman
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: February 10, 1981

Forwarded to:'

* Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMIENDAT ION(S)

* Washington, D.C. 20591 A-81-12 through 13

The National Transportation Safety Board uent a U. S. Accredited Representative
and accompanying advisors to participate in the investigation of the Saudi Arabian
Airlines Lockheed L-1011 accident at Riyadh, Saudi Arabia, on August 19, 1980. The
accident involved an in-flight fire in the aft area of the aircraft. Even though the
aircraft was landed successfully, the fire spread and all 301 occupants died as a result.
The investigation, conducted in accordance with the provisions of International Civil
Aviation Organization Annex 13, is continuing and a report of the investigation will be
issued by the Kingdom of Saudi Arabia upon completion. As part of U.S. assistance in the
investigation, tests and research were conducted at the Lockheed California Company and
at the Federal Aviation Administration (FAA) Technical Center, Atlantic City, New
Jersey.

The fire ignition source and exact area In which the in-flight fire originated have
not yet been determined. The aft baggage compartment (C-3), among others, where bulk
baggage is carried beneath the aft cabin floor, is being investigated as a possible
origination area. Among the tests conducted to evaluate certain hypotheses regarding
fire propagation were fire penetration tests of the C-3 compartment lining materials.
One test showed that a 5-inch diameter, 12-inch-high propane burner flame (1,8000 F)
placed beneath the C-3 compartment ceiling penetrated the ceiling liner in less than
1 minute and then penetrated the cabin floor and carpet material in less than 2 minutes.
A second test using the same burner showed that a 3- to 4-foot-high flame (1,160* F, fuel
rich) penetrated the ceiling liner in 25 seconds, and then the cabin floor and carpet
material In 4.5 minutes.

The C-3 compartment of the L-1011 is certificated as "Class D" under the
provisions of 14 CFR 25.857(d). That rule states, -A Class D) cag or baggage
compartment Is one in which--

(1) A fire occurring in it will be completely confined without endangering the safety
of the airplane or the occupants;,

(2) There are means to exclude hazardous quantities of smoke, flames, or other
noxious gases from any compartment occupied by the crew or passengers;
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(3) Ventilation and drafts are controlled within each compartment so that any tire
likely to occur in the compartment will not progress beyond safe limits;

(5) Consideration is given to the effect of heat within the compartment on adjacent
critical parts of the airplane. For compartments of 500 cu. ft. or less, an airflow of
1,500 cu. ft. per hour is acceptable.

The Safety Board notes that its )redecessor, Civil Air Regulation 4B.383, "Cargo
Compartment Classification," contained the following regarding Class D compartments:
"Note: For compartments having a volume not in excess of 500 cuft. an airflow of not
more than 1,500 cuft. per hour is acceptable. For larger compartments lesser airflow
may be applicable." This guideline at least suggested more conservative criteria should be
followed for larger compartments while the existing rule does not address the airflow
allowance in compartments larger than 500 cu.ft.

The volume of the C-3 compartment of the L-1011 is 700 cui. ft. Safety Board
investigators have been advised by FAA that the L-1011 C-3 compartment was approved
as "Class D" by "extrapolations" from the 500 cu. ft volume and 1,500 cui. ft. per hour
airflow guidelines in 14 CFR 25.857(dX5). However, the theoretical concept of a Class D
compartment is that a fire within the compartment would be extinguished by oxygen
depletion, preventing its propagation. This concept apparently has been successfully
applied in narrow-bodied aircraft with limited volume compartments. However, the
Safety Board is concerned that it may not be a valid concept for larger volume
compartments, such as the L-1011 C-3 compartment, because much greater volumes of
oxygen are available to support combustion prior to depletion and "Snuffing." The
additional air supply can readily support a fire for sufficient time to allow penetration of
the compartment lining, thereby providing access to an unlimited oxygen supply to support
propagation of the fire. In fact, preliminary tests conducted at the FAA Technical
Center, using a 770 cu.ft. simulated Class D compartment, illustrated that a fire of
sufficient intensity to penetrate the L-1011 ..- 3's ceiling liner in less than 1 minute
burned for more than 10 minutes after the compartment airflow was shut off.

The Safety Board is aware that the type of flames used in the tests at Lockheed and
at the FAA Technical Center do not duiplicate the type of flame (bunsen burner) used to
certify flammability characteristics of cargo and baggage compartment interior materials
(14 CPR 25.855). However, the Safety Board believes that a small fire in a piece of
baggage could generate localized intense heat similar to that from the propane burner
used in the recent tests and that the fire could penetrate the ceiling before the oxyen
supply is depleted.

The penetration of the L-1011 C-3 compartment eiling carries extremely
hazardu consequences because numerous major aircraft components are routed between
the ceiling of the compartment and the floor of the cabin. Among these items are the
No. 2 engine throttle cables, the No. 2 fuel line, and flight control cables. Fire reaching
these components could easily endanger the entire aircraft, and therefore, the design does
not comply with the intent of 14 CFR 25.857(d)(5). Moreover, once such a fire reaches
the cabin, the cabin furnishings will become involved, and the fire will be difficult to
extinguish.
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The Safety Board is aware of several instances of fire in checked baggage from
ignition of matches and other items. In most of these instances, fires ignited while the
aircraft were on the ground and the aircraft were not damaged. However, the possibility
of such a fire while in-flight and the questionable capability of the L-1011 C-3
compartment to contain a fire by "snuffing" it to keep it from spreading suggest that the
"Class D" certification of the C-3 compartment should be reevaluated.

Therefore,. the National Transportation Safety Board recommends that the Federal
Aviation Administration.

Reevaluate the "Class-D" certification of the L-1011 C-3 cargo
compartment with a view toward either changing the classification
to "C," requiring detection and extinguishing equipment, or
changing the compartment liner material to insure containment of
a fire of the types likely in the compartment while in-flight.
(Class I, Urgent Action) (A-81-12)

Review the certification of all baggage/cargo compartments (over
500 cu. ft.) in the "D" classification to insure that the intent of
14 CFR 25.857(d) is met. (Class II, Priority Action) (A-81-13)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN and BURSLEY,
Members,concurred in these recommendations.

B Jmes;B.
Q~hairm

87

C- --- ~ ------ - ~ - ---- ---- -- , --



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: Februaryr 24, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-81-14

On December 28, 1978, United Air Lines Flight 173, a DC-8-61 aircraft, crashed

as a result of fuel exhaustion near the Portland International Airport, Portland, Oregon,

after holding in the vicinity of the airport for approximately 1 hour while the flightcrew

attempted to resolve landing gear problems. Of the 181 passengers and 8 crewmembers

aboard, B passengers and 2 crewmembers were killed, and 21 passengers and 2

crewmembers were injured seriously.

On October 20, 1979, a Pan American Airways Boeing 747 declared an inflight

emergency because of a low fuel state. The investigation revealed an error in the

aircraft's fuel quantity gages which indicated more fuel than the fuel tanks actually

contained. Although the error was within the manufacturer's allowable tolerances, it

contributed to the crew's failure to declare an emergency fuel situation earlier in the

flight.

The Safety Board is concerned that the pilot-in-command of the DC-8-61 aircraft

did not have guidance information for a minimum allowable amount of fuel with which

to begin the approach/landing. The Safety Board believes that minimum fuel quantities

below which landing should not be delayed should be specified for all aircraft that are

operated under 14 CPR 121 and 14 CFR 135. Moreover, the Board believes that

allowances for fuel quantity measuring system tolerances should be considered in

making a minimum approach/landing fuel determination.

The Safety Board has learned informally that United Air Lines, recognizing a need

for the foregoing guidance, has worked with the Boeing Company and McDonnell

Douglas Corporation to incorporate into its aircraft flight manuals fuel limitations and

specifications, including the minimum fuel quantity required for an approach and go-

around.

The National Transportation Safety Board fully supports this United Air Lines

effort in the Interest of aviation safety. the Safety Board believes that the operational

deficiencies associated with a lack of guidance on fuel minimums and fuel quantity

measurement system tolerances can be eliminated by an Industrywide implementation

of procedures similar to the United Air Lines program.

3158



-2-

Accordingly, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Amend 14 CFR 121 and 14 CFR 135 to require that all air carrier
operators include in their flight operations manuals minimum operational
fuel requirements for their aircraft, including fuel quantities below
which a landing should not be delayed. In determining minimum fuel
quantities, allowances should be made for fuel quantity measuring
system tolerances and for the possiblity of a missed approach. (Class II,
Priority Action) (A-81-14)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.

By- J mes B.K
3Yhairman

90



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: February 24, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20591

A-81-15 and -16

On February 26, 1980, a Cessna Model 172K (XP) crashed during normal takeoff
from the Eagle Creek airport near Indianapolis, Indiana. The pilot, a commercial flight
instructor and the only occupant of the aircraft, was killed. According to witnesses,
the aircraft pitched up to a steep nose high attitude, about 600 or 700, and the sound of
engine power reduced abruptly from takeoff power to idle. The aircraft then pitched
down and rotated about 1600 to the left before crashing on the edge of the asphalt
runway.

Investigation revealed that the pilot's seat was not locked and had slid rearward
on the seat rails during liftoff. The pilot weighed 105 pounds and was 5 feet 3 inches
tall. Acquaintances stated that she flew all types of aircraft with her seat in a full-
forward position and required an extra seat cushion to enable her to see over the
glareshielci of the instrument panel. Because of her relatively short stature, she could
not reach the throttle or rudder pedals or fully manipulate the control wheel of the
above aircraft with her seat in its rearmost position. Consequently, once the seat slid
aft, she was not able to maintain control or regain control when the pitch angle
increased abruptly. The pitch up of the aircraft to a steep nose high attitude and the
reduction in power would be the expected consequences of the pilot's holding onto the
control yoke and the throttle as her seat slid aft.

If the pilot had attempted to position and lock her seat in the full forward position
in the aircraft, the lef t front corner of the seat would have contacted and wedged
against the door jamb. This interference, which is typical in this aircraft model, can
prevent the seat locking pins from reaching the forwardmost locking holes. More
importantly, however, the wedging of the seat can lead the pilot to believe that the
seat is locked when, in fact, the locking pins are actually positioned between locking
holes. Any subsequent forces on the seat, such as those occurring during takeoff,
liftoff, or landing, can cause the seat to release abruptly and slide aft.

The pilot's operating handbook for the Cessna model 172K (XP) aircraft includes
the pilot's check of the adjustment and locking of seats, belts, and shoulder harnesses on
the "before starting engine" checklist. However, because some pilots may find It
necessary to readjust the seat before takeoff, the Safety Board believes that a check to
ensure that front seats, belts, and harnesses are adjusted and looked also should be
included on the "before takeoff" checklist.
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Between 1970 and 1979, various Cessna aircraft were involved in 20 accidents in
which slippage of the pilot's seat during takeoff or landing was determined to have been a
causal element.

In view of the above, the Safety Board recommends that the Federal Aviation
Administration:

Issue an Airworthiness Directive for Cessna aircraft in which inter-
ference between seats in the full forward position and door Jambs
currently exists requiring that the seat rail stops be positioned to permit
proper seat locking in all seat positions. (Class II, Priority Action)
(A-81-15)

Require the Cessna Aircraft Company to include an adjustment and
locking check of front seats, belts, and shoulder harnesses on the "before
takeoff" checklists applicable to all Cessna aircraft. This item should be
included on new checklists as soon as possible. (Class H, Priority Action)
(A-81-16)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and BURSLEY,
Members, concurred in these recommendations.

By J mes -B. K!
hairman



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: February 24, 1981

-------------------------------
Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-81-18

-------------------------------

About 1416 e.s.t. on February 16, 1980, a British Redcoat Air Cargo, Ltd., Bristol
Britannia, 253F, crashed in a wooded area near Billerica, Massachusetts, about
7 minutes after takeoff from Logan International Airport in Boston. Of the six
crewmembers and two passengers aboard, only the flight engineer survived.

Although weight and balance and center of gravity problems did not contribute to
the cause of this accident, the National Transportation Safety Board's investigation
revealed apparent lax practices in determining the weight of individual pieces in bulk
cargo shipments. These practices appear to involve manufacturer/shippers and freight
forwarders, as well as air carriers and flighterews. The Safety Board believes that this
laxness is perpetuated by the absence of regulatory guidelines.

During its investigation, the Safety Board learned that the aircraft loadmaster
was told that the 168 pieces had a total weight of 35,574 lbs. The investigation
revealed that the actual weight of the cargo was 32,860 lbs-a 2,714-lb error.
According to the testimony of the freight forwarder's loaders, the loadmaster estimated
the weight of each unit as he selected it for loading. He made selections from cargo
located on the ramp while he stood on the aircraft. These random selections involved
individual cartons, or skids containing a number of cartons, which were not marked with
individual weights. Although a scale was readily available, it was not used to determine
the weight of any cartons or skids. No attempt was made by the freight forwarder to
cross-check the declared weight by weighing representative pieces. The loadmaster
used the declared total weight to compute the weight and balance in accordance with
company procedures on the form provided. As far as determining the accuracy of the
computed e.g. is concerned, the loadmaster is reported to have checked the nose wheel
strut extension for movement several times. This procedure, although better than
nothing, cannot be condoned by the Safety Board.

2951-C
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During the investigation, the loading of another Britannia was observed at the
Hopkins International Airport, Cleveland, Ohio. The load consisted of shipments from
several sources; for mast of the shipments only the total weight was provided, with no
weights marked on, or attached to, individual pieces or skids of varying sizes and
weights. Because the shipments were about the same weight and volume ,the shipments
were treated as equal entities and balanced one against the other. However, a part of
one shipment consisted of a large, unmarked crate which was not identified on the
shipper's waybill. Because of its size, it had to be separated from the rest of the
shipment. A discussion ensued between the aircraft loadmaster and the freight
forwarder supervisor regarding the placement of the large, unmarked crate in the
aircraft. When the Safety Board investigator asked that the crate be weighed, the
freight forwarder supervisor stated that he had no scale. When a scale was eventually
located, the crate was found to weigh 2,195 lbs. After recalculation, the crate was
placed where the ground loader had originally said it should go. The Safety Board is
aware of the value of experience; however, it is also aware of what can happen when
inexperienced personnel operate according to their own inclinations in the absence of
sound, proven procedures.

Although, as noted earlier, weight and balance and center of gravity problems did
not contribute to the cause of the crash of the Redcoat Air Cargo, Ltd., Bristol
Britannia, the use of trial and error methods in loading creates a great potential for
error in bulk loaded aircraft. Especially vulnerable are those operated by supplemental
air carriers and commercial operators who do not have their own ground personnel and
facilities and who, therefore, have to rely on the freight forwarder or shipper for vital
information.

Regulation 14 CFR 121.665 holds each certificate holder responsible for the
preparation and accuracy of a load manifest form before each takeoff. Regulation 14
CFR 121.693(a) requires that the load manifest contain, among other items, the total
weight of the cargo aboard. There are no Federal Aviation Regulations that require the
labeling of individual items according to weight, and there are no regulations to require
a freight forwar~ier to even have a scale available for use whenever the weight of a
shipment is unknown or questionable. In fact, there appears to be no regulation that
fixes the responsibility of anyone but the certificate holder, and in his case, it is
directed to the preparation of a load manifest. In addition, air freight forwarders no
longer are required to be certificated by the Civil Aeronautics Board. This
requirement was removed when the airline industry was deregulated.

Theref ore, the Safety Board is concerned that when a shipment's declared weight Is
inaccurate, whatever the reason, or when individual items are not marked with their
weight, serious weight and balance problems could result and that there are no means,
short of refusing the shipment, to compel a shipper to furnish this information or to
verify its accuracy.
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The Safety Board is cognizant of the fact that the FAA does not have jurisdiction over the
movement of freight by modes other than aviation; however, the Board believes that the
FAA must take a more active role in regulating the movement of freight by air. In that
regard, the Safety Board has made the following recommendation to the Department of
Transportation:

Determine which agencies have jurisdiction over shippers and freight
forwarders, and coordinate joint efforts with those agencies to
promulgate guidelines that specify the responsibilities of shippers,
freight forwarders, and air carrier certificate holders in determining
unit weights in bulk air cargo shipments so as to facilitate compliance
with current manifest requirements by air carrier certificate holders.
(Class II, Priority Action) (A-81-17)

Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Promulgate regulations to require that unit pieces In bulk load air
cargoes are labeled as to actual weight. (Class 11, Priority Action)
(A-81-18)

KING, Chairman, DRIVER, Vice Chairman, and MeADAMS and BURSLEY, Members,
concurred in this recommendation. GOLDMAN, Member, did not participate.

By es B.Ki 7airman
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: February 27, 1981

------------------------------
Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20.591

A-81-19 and -20

-------------------------------

On May 8, 1978, near Pensacola, Florida, a Boeing 727 crashed into the water
after receiving a terrain closure "pull-up" ground proximity warning system alert. The
company's procedures stated that, upon receipt of the system's visual and aural terrain
closure warning, "positive action to alter the flightpath to stop the warning should be
initiated immediately." Despite these guidelines, the pilot continued his descent while
the ground proximity warning system's terrain closure warning continued unabated for 9
seconds until the flight engineer--on the mistaken belief that he had been ordered to do
so--turned the system off and silenced the warning. The investigation showed that,
except for a slight decrease in the rate of descent which occurred 7 seconds after the
warning began, the descending flightpath remained virtually unchaned throughout the
entire 9-second interval that the warning was in progress. The Safety Board believes
that had the pilot complied in a timely manner with his company's flightrew response
procedures, the crash would have been avoided.

On April 25, 1980, a Boeing 727, operated by a United Kingdom charter a-r
carrier, crashed into a mountain ridge on the island of Tenerife, Grand Canary Islands,
Spain, 5 seconds after the flightcrew received a "pull-up" warning from the round
proximity warning system. After the warning began, the pilot applied the maximum
available thrust and attempted to stop the aircraft's descent by reversing the direction
of the turn the aircraft was in when the alarm began; however, the pilot failed to rotate
his aircraft and initiate a climb. Performance data showed that the ridge could have
been cleared if a best angle climb had been initiated when the warning began.

In both accidents. the evidence indicated that the flighterews were not in visual
contact with the terrain.

The Safety Board is concerned that the two accidents may be indicative of a
tendency of pilots to question the reliability of the ground proximity warning system
and, thus, delay their response to the terrain closure warning, and that some existing
flighterew response procedures do not emphasize either the necessity for an immediate
response to the warning or the type of response that will insure that timely and
adequate measures have been taken to forestall ground Impact. Our concern over the
latter area resulted from our examination of the published procedures of 12 air carriers.
While 8 of the 12 required their flightcrews to execute an immediate pullup on receipt
of the warning, only 5 of these 8 specified the manner in which the maneuver was to
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be made with regard to aircraft rotation and thrust application. The published procedures
of three of the remaining four air carriers require their flighterews to "immediately" alter
the aircraft's flightpath to stop the warning. Finally, one air carrier's procedure state:;
that when the "pull-up" warning occurs, an immediate pultup will be made unless it is
readily apparent that the warning is due to a malfunction or it is clear that a hazardous
condition does not exist.

Recently, the Boeing Commercial Aircraft Company's flightcrew training
department published "The Delayed Response Syndrome," which discussed the pilot's
response to the ground proximity warning system. The paper noted that, although human
factors research has shown that, depending on the workload, the normal response time to
a critical warning is 1 to 4 seconds (Boeing Document D6-44200, "Human Factors
Guidelines for Cauti -on and Warning Systems), data from flight and voice recorders have
shown that the response time to a terrain closure "pill-upP warning varied from a
minimum of 5 seconds to 15 seconds or longer.

Boeing believes that this delay is attributable to two factors. First, during the early
period of ground proximity warning system operations, flightcrews were subjected to
frequent nuisance and unwanted terrain closure warnings that reached a level of 1 in
every 10 approaches. Consequently, flightcrews began to verify the warnings by flight
instrument displays (or visually if in visual meteorological conditions) before applying
corrective action.

The situation was compounded by the incompatibility of the early ground proximity
warning systems with certain training maneuvers, such as back course, nonprecision,
below-glide-slope approaches to displaced thresholds, and demonstrated approaches that
intentionally exceeded the ground proximity systems envelopes. The resultant warnings,
which occurred during these maneuvers, further compromised the system's credibility.

Secondly, most of the terrain warnings occurred while the aircraft was operating
under radar control. Understandably, some time would be required to recover from the
mental impact of such a warning under these conditions, especially if doubts concerning
the system's credibility still lingered. Interestingly, in the accidents cited one aircraft
was operating under radar control and the other had been cleared by a controller to enter
a holding pattern and was trying to do so. The Safety Board believes that the accidents
tend to validate the rationale concerning the existence of a "delayed response syndrome
within the pilot community to this type of warning, and, therefore, corrective action
should be taken to counteract and eliminate any resistance to a ground proximity system
terrain closure warning.

The Safety Board believes that conditioned responses are not generally acceptable In
the cockpit. In most instances, some analysis of the situation is desired or required, but
the criticality of ground impact demands an instant response to a warning of its
Imminence, rather than an analysis of the validity of the warning and the reliability of the
system supplying the warning. The desired response to this type of warning should be set
forth precisely, and it should require the immediate application of the maximum available
thrust and rotation of the aircraft to achieve best climb performance. The Safety Board
believes these procedures are now necessary, especially since design improvements of the
ground proximity warning system have virtually eliminated nuisance warnings.
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Therefore, the Safety Board recommends that the Federal Aviation Administration:

Instruct all air carriers to include in their flighterew procedures
instructions which require an immediate response to the ground
proximity system's terrain closure "pull-up" warning when proximity to
the terrain cannot be verified instantly by visual observation. The
required response to this warning should be that the maximum available
thrust be applied and that the aircraft be rotated to achieve the best
angle climb without delay. (Class 11, Priority Action) (A-81-19)

Instruct air carriers to include in their Initial and recurrent simulator
training curricula situations involving radar controlled as well as
noncontrolled flight wherein ground proximity warning system alarms are
given and flightcrew response to those warnings system alarms are
evaluated. (Class U, Priority Action) (A-81-20)

KING, Chairman, DRIVER, Vice Chairman, and MoADAMS, GOLDMAN, and
BURSLEY, Members, concurred in these recommendations.

B ime B. K
hairm
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 12, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMENDAT ION(S)

Washington, D.C. 20591 A-81-21 and -22

On March 3, 1980, a Beech King Air (65A90), N30AA, was being operated as an air

taxi passenger flight and had departed the Dallas/Fort Worth Airport, Texas, at 1200

c.s.t. en route to Higgins, Texas. At 1230 c.s.t., the aircraft experienced an explosive

decompression at 11,500 feet m.s.l. when the forward left-hand cabin window failed.

The pilot reduced power, slowed the aircraft, and started an immediate descent to Love

Field, Dallas, Texas. The aircraft was landed without further incident.

The National Transportation Safety Board's investigation of the incident and its

review of pertinent Service Difficulty Reports indicate that corrective action is

necessary to reduce the potential for similar occurrences.

Pieces of the failed cast acrylic window, P/N 50-420013-191, and a like window

from the aircraft cabin, which showed evidence of a stress craze of less than 3/8-inch

in length, were examined at the Beech Aircraft facility in Wichita, Kansas. The

examination revealed indications of failure modes similar to those that occurred in

other failures of cast acrylic cabin windows from King Air aircraft.

A survey of the FAA Mai.tenance Analysis Center records on the Beech King Air

indicated that 70 cockpit and cabin window discrepancies have been reported over the

last 6 years. Three of the discrepancies involved failure of cabin window P/N

50-420013-191 at altitude. In one caae, the aircraft was at 20,000 feet and the window
that failed had been inspected 20 flight-hours before.

According to AD 77-23-07 and the manufacturer' ls-I mandatory compliance

Service Instruction, No. 0711-110, Revision 11, replacement of cockpit side windows,

cabin windows, and baggage compartment windows is predicated upon the finding of a

stress craze or crack 3/8 inch or longer. If a 3/8-inch or longer stress craze or crack is

discovered during any inspection, the window is to be replaced with a new stretched

acrylic window (P/N 50-430013-1053) before the next flight or the aircraft must be

placarded and left unpressurizee. until a new window is installed. If a craze or crack

less than 3/8 inch is discovered, the window must be reinspected each 100 flight-hours.
Otherwise, the windows need only be inspected at 500-hour intervals. The fact that one

cast acrylic window failed about 20 hours after an inspection indicates that the

inspection intervals and criteria may not be adequate.
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The Safety Board was informed by the aircraft manufacturer, during a recent
12-month period, that 21 cast acrylic windows have failed, 9 of which were cabin
windows. Additionally, a review of the manufacturer's data indicated that there were no
stretched acrylic window, P/N 50-430013-1053, failures reported during that 12-month
period.

In view of the potential catastrophic results of aircraft window failures at high
altitude, the National Transportation Safety Board recommends that the Federal Aviation
Administration:

Amend Airworthiness Directive 77-23-07 to require more frequent
inspections of cast acrylic windows and consider reducing the length of
the crack or craze at which the windows must be replaced. (Class II,
Priority Action) (A-80-21)

Advise pwners/operators of affected Beech aircraft of the hazards of
operating their aircraft with crazed or cracked cast acrylic windows, and
recommend that cast windows be replaced with stretched acrylic
windows at the earliest opportunity. (Class 11, Priority Action) (A-80-22)

KING, Chairman, DRIVER, Vice Chairman, and MeADAMS, GOLDMAN, and
BURSLEY, Members, concurred in these recommendations.

y: James B.
Chairman



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 3, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-81-23

About 1546 c.d.t., on June 12, 1980, an Air Wisconsin, Inc., Swearingen SA-226
Metro operating as Flight 965 crashed near Valley, Nebraska. Flight 965 encountered
an area of severe thunderstorms while at an altitude of less than 6,000 feet and
experienced a simultaneous loss of power to both engines because of massive water
ingestion. The aircraft crashed in a field and was destroyed. Of the 15 persons aboard
the aircraft, 13 were killed and 2 were injured seriously.l/

During the investigation, an examination of Air Traffic Control (ATC) Handbook
7110.65B revealed that procedures for handling Center Weather Advisories (CWAs) are
not contained in the Handbook. CWAs are prepared by meteorologists in the Air Route
Traffic Control Centers (ARTCC) and are issued as an update to reflect changing
conditions in current hourly Convective SIGMETS, 2/ as well as when meteorological
conditions meet SIGMET 3/ criteria. CWAs are disseminated by the weather
coordinator/flow controller in the ARTCC to the affected sectors and Federal Aviation
Administration facilities.

Currently, procedures for handling Convective SIGMETS and SIGMETS are contained
in paragraph 41 of ATC Handbook 7110.65B. However, because of the nature and
importance of CWAs to the safety of all aircraft, the Safety Board believes that
procedures for handling CWAs should also be included in the Handbook.

Therefore, the National Transportation Safety Board recommend that the Federal
Aviation Administration:

I/ For more detailed information, read "Aircraft Accident Report-Air Wisconsin, Inc.,
Swearingen SA-226 Metro, N650S, Valley, Nebraska, June 12, 1980"
(NTSB-AAR-80-15).
2/ A weather advisory issued by the National Severe Storms Forecast Center in Kansas
City, Missouri, concerning convective weather significant to the safety of all aircraft.
3/ A weather advisory issued by the National Weather Service concerning weather
significant to the safety of all aircraft. A SIGMET is issued for severe and extreme
turbulence, severe icing, and widespread duststorms/sandstorms lowering visibilities to
below 3 miles.
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Publish procedures in Air Traffic Control Handbook 7110.65B covering the
handling of Center Weather Advisories. (Class 11, Priority Action) (A-81-23)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS, GOLDMAN, and BURSLEY,
Members, concurred in this recommendation.

B. ames B.

(Chairm
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: arch 12, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Feder4l Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-81-24 and -25

On July 21, 198,0, Scenic Airlines Flight 306, a Cessna 404, N26835, crashed during

takeoff fromthe Gand Canyon National Park Airport, Tusayan, Arizona. The left

engine, turbothargw. failed after takeoff causing a substantial power loss. The aircraft

was t ate' ip n or maintain altitude because the pilot failed to establish

immedtely a innhiium drag configuration which further degraded the aircraft's

perfbeqrance sig hfeintly. The aircraft was 856 lbs below its certificated maximum

gr1V akeoffwegbt and was within e.g. limits; however, the density altitude at the

time of the t~koff was 10,000 ft m.s.l. The pilot and six " the seven passengers were

killed, IOne ppsenger survived the accident but died 5 days later because of thermal

Injurieq Exept for the posterash fire, the accident was survivable.

Based o the Orcraft flight manual, the aircraft should have had a best singlew-

engine rate of climb of 160 fpm at a speed (Vyse) of 99 knots indicated airspeed (WIAS).

This performane !s predicated on the use of takeoff power on the operating engine

with the landing gear and wing flaps up, the propeller on the inoperative engine

feathered, a 5" angle of bank into the operative engine, and a 1/2-ball width slip

deflecfWon on the turn and bank indicator. The 160 fpm rate of climb, which was

establied under optjmum flight test conditions, is barely discernible on the vertical

climb indicatOr. Additionally, the manufacturer's data indicated that the climb

perfar ance 4f tJ.e Cessna 404 will be adversely affected by certain pilot actions. For

example, a 5 4k i4ito the inoperative engine will decrease the climb performance by

100 to 160 fpra, while a wings-level attitude would cause a 20 to 30 fpm decrease in

climb *fotmflnee. A 100 bank into the operative engine will decrease the climb

capabilit*y by 515 to 200 fpm. Since the capability of the aircraft to climb in a

single-engine ,daifiguration can be degraded by small increments of bank angle In either

direction, the pilot must exercise exceptional skill to achieve the airplane's maimum

perforthance ider single-engine emergency circumstances. This fact was underscored

In the Wafety Bosvds special study 1/ on light twin-engine aircraft (nine passengers or

less), Wherein the Board stated "the-ability to fly the aircraft in precisely the proper

attitude and single-englne configuration to aclieve maximum climb performance is

difficult, and highly dependent on the knowledge of, and proficiency in, emergency
situations."

I/ Twin-Engine Aircraft Accidents Following Engine Failures,

T105 13 
191AB-AAS-79-2).
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A second similar accident occurred on March 21, 1980, when an Eagle Commuter
Airlines, Inc., Piper PA-31-350, crashed after the takeoff. The accident occurred
following a power lows in the right engine during a night departure. The pilot, who had
considerable experience in the PA-31-350, the copilot, and five of the eight passengers
were killed. The investigation revealed that the aircraft was about 90 ft above the
runway and at, or just below, Vyse when power was lost. From the point where the power
was lost, sufficient runway and clear zone remained to make a survivable emergency
landing. However, the pilot elected to continue single-engine flight, although he did not
raise the wing flaps or feather the propeller. As a result, he lost control of the aircraft,
and it crashed 900 off the runway heading.

The foregoing accidents involved a critical emergency in these types of aircraft of a
partial power loss at low altitude resulting in an extremely short period of time In which a
pilot must decide whether or not to feather the propeller of the malfunctioning engine and
take other Immediate corrective actions. Pilots in this situation have allowed their
aircraft to decelerate to dangerously slow speeds. Pilots, degrading the marginal
single-engine performance by attempting to increase the climb of their aircraft, have lost
control of the aircraft when the only realistic alternative was a controlled, straight-ahead
emergency landing. The Safety Board believes that these pilots have responded
improperly to single-engine emergencies because they have not prepared themselves for a
power loss on takeoff. In part, this is because the performance data upon which a decision
to continue the takeoff or make an emergency landing must be made has not been
adequately defined or adequately understood by pilots. Additionally, some pilots
apparently have not understood the necessity of establishing a zero sideslip attitude, and
have exhibited difficulty controlling the yaw and roll associated with a sudden power loss.

The Safety Board believes that critical information relating to a power loss on
takeoff in light, twin-engine aircraft is not stressed sufficiently in aircraft flight manuals
or In pilot training programs. These manuals and programs should emphasize that a light,
twin-engine aircraft which loses power on an engine shortly after takeoff will not have
the capability to continue the takeoff climb unless the pilot analyzes the emergency
correctly and responds immediately. The pilot must also be prepared to accept the
possibility that continued single-engine flight is not possible and that a controlled
emergency landing is the safest option available to him. Further, we believe it
imperative that the pilots of these aircraft have complete knowledge of the critical
performance data of the aircraft to enable them to determine quickly whether the
aircraft has the capability to continue a single-engine climb or whether a controlled
emergency landing is the safest option.

The Saf ety Board believes that emergency training must stress that most light,
twin-engine aircraft, even when properly configured for a single-engine climb, have a
marginal capability to maintain level nlight at speeds below Vyse and very limited
capability to climb even at airspeeds; of Vyse. A pilot whose aircraft loses power on
takeoff must raise the landing gear and flaps, Identify and feather the propeller on the
inoperative engine, and establish a 50 bank into the operative engine before the airspeed
falls below Vyse. Concurrently, he will probably have to lower the nose of the aircraft td
a level flight attitude, or a slightly nosedown attitude, to maintain the airspeed. Finally,
each of these actions must be precise and timely because the available time, altitude, and
aircraft performance leave little or no margin for error.
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Realistically, a pilot needs 3 to 8 seconds to determine and accomplish the proper
emergency response, during which time the aircraft can decelerate as much as 3 kms per
second. Therefore, the aircraft should be accelerated to an airspeed greater than Vyse as
soon as possible in order to provide the pilot with the opportunity to configure the aircraft
properly and still maintain Vyse. The FAA, in Advisory Circular 61-21A, "Flight Training
Handbook," recognizes the need for the posttakeoff attainment of an airspeed above Vyse
and concludes that, ". . .the initial climb speed for a normal takeoff with both engines
operating should permit the attainment of a safe single-engine maneuvering altitude as
quickly as possible; it should provide for good control capabilities In the event of a sudden
power loss on one engine; and it should be a speed sufficiently above Vyse to permit
attainment of that speed quickly and easily in the event power is suddenly lost on one
engine. The only speed that meets all of these requirements for a normal takeoff is the
best rate-of-climb speed with both engines operating (Vy)."

As a result of the Safety Board's accident investigation experience and the special
* study on commuter airlines, we believe that the current training programs for 14 CFR 135

certificate holders do not discuss adequately the issue of emergency response to an engine
loss on takeoff, or the marginal single-engine performance of light twin-engine aircraft.
Furthermore, the training programs do not address adequately the specific capabilities of
the aircraft used by the individual airlines. Finally, the Safety Board believes that most
training programs and aircraft flight manuals do not contain sufficient data to inform the
pilot of the marginal capability of many light twin-engine aircraft to maintain level
flight, in a single-engine configuration, at airspeeds below Vyse.

On December 31, 1979, the Safety Board issued Safety Recommendation A-79-95,
requesting that the FAA periodically disseminate additional information concerning how
to manage engine failures in light twin-engine aircraft. Although the FAA responded by
publishing three articles on light twin-engine operational safety, and accident prevention
coordinators had conducted safety meetings with air taxi operators, it appears that the
actions taken may not be sufficient. Therefore, the Safety Board reiterates the following
recommendation:

Periodically disseminate to pilots, certificated flight instructors, and
FAA inspectors and their designees, additional information on how to
manage light twin-engine aircraft -following an engine failure, using
advisory circulars, safety seminars, or other means at its disposal.
(Class U, Priority Action) (A-79-95)

The Safety Board recognizes that more comprehensive aircraft flight manuals and
improved pilot training and proficiency, while essential elements in a strategy to
minimize accidents involving light twin-engine aircraft which experience an engine power
loss during the critical takeoff regime, are not the ultimate solution to the prevention of
these accidents. Therefore, the Board intends to conduct a more comprehensive
investigation during which manufacturers, operators, and pilots will be solicited to assist
the Board in identifying other possible and feasible corrective measures. Such measures
could Include standardized training, making more explicit performance data available to
the pilot, and modifications of operational procedures.

As an interim measure the National Transportation Safety Board recommends that
the Federal Aviation Administration:
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Require that pilot training programs for 14 CFR 135 certificate holders
which operate light twin-engine aircraft include specific ground and
flight training in: (1) the factors related to achieving and maintaining
Vyse; (2) the capability of company aircraft to maintain level flight at
airspeeds below Vyse while in a single-engine configuration; (3) the
capability of company aircraft to accelerate to Vyse while in a single-
engine configuration; and (4) rapid appraisal of those situations In which
a controlled, straight-ahead emergency landing is the safest or only
option available. (Class , Priority Action) (A-81-24)

Require that aircraft flight manuals for light twin-engine aircraft used
in 14 CFR 135 operations contain data related to those conditions in
which the aircraft, in a single-engine configuration and at airspeeds
between Vmc and Vyse, has the capability to maintain level flight.
(Class II, Priority Action) (A-81-25)

KING, Chairman, DRIVER, Vice Chairman, MeADAMS and BURSLEY, Members,
concurred in these recommendations. GOLDMAN, Member, did not participate.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 20, 1981

-----------------------------
Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-B 1-26 throWhb -28

----------------------------

On June 4, 1977, a Piper PA-28-140 Cherokee crashed near Lavin&, Montana,
while attempting to take off from a narrow unpaved country road. The aircraft
departed the road at a bend and struck an embankment. Family members and local
residents who were watching the takeoff arrived moments after the accident. They
observed at least one occupant alive. She was unable to extricate herself and was
asking for assistance. Repeated attempts were made to open the cabin door and break
out the windows. Shortly thereafter, a small fire erupted and quickly spread to the
cabin. Efforts to contain the fire with a portable chemical fire extinguisher were
unsuccessful, and the occupants died in the fire.

The National Transportation Safety Board's investigation of the accident disclosed
aircraft design features whiich can seriously compromise occupant survival and rescue.
Safety Board accident records from 1975 through 1978 revealed five other Cherokee
accidents in which emergency egress difficulties were experienced. These five
accidents accounted for 2 fatalities and 13 injuries. Summaries of these five accidents
are as follows-.

On July 5, 1975, a Piper PA-28-160 experienced an engine failure while flying
along a beach area near Ruskin, Florida. Since there were people on the beach the pilot
ditched the aircraft in the water. The aircraft immediately took on water and sank.
The pilot stated that the door was jammed. Fortunately, the three occupants were able
to swim out of the aircraft through the windshield which had broken on impact.

On August 26, 1975, near Whittier, Alaska, the right wingtip of a PA-28-180
struck a tree shortly after takeoff. The aircraft rolled to the right and Impacted
inverted. A fire erupted immediately. The two passengers In the iear of the cabin
escaped by kicking out a window. Once outside the aircraft they heard a cry for help
from within. Rescuers arrived shortly thereafter and contained the fire sufficiently
with a handheld fire extinguisher so that they could remove the right front seat
occupant. The pilot was not rescued. The survivors sustained burn injuies.
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A similar egress was made by the pilot of a PA-28-140 which crashed while
attempting a crosswind landing on July 1, 1976, near Memphis, Tennessee. The pilot
stalled the aircraft during an attempted go-around and struck power lines and trees. The
aircraft impacted Inverted and caught fire immediately. The pilot, unable to open the
door, kicked out the window and escaped. He received second- and third-degree burns.

On August 7, 1976, a PA-28R-200, while executing a tight turn on final approach at
Oshkcosh, Wisconsin, developed a high sink rate and touched down almost simultaneously on
the aircraft's right main gear, nose gear, and right wingtip. The aircraft bounced and the
gear collapsed on the second touchdown. The aircraft skidded, flipped over, caught fire,
and burned. The two front seat occupants escaped by kicking out a back window. The
third occupant died in the fire.

The fifth accident involved a PA-28-151 which crashed on July 30, 1977, 1/2 mile
short of runway 24 while attempting to land in marginal weather conditions at Martha's
Vineyard Airport. The aircraft clipped the tops of the trees and impacted the ground
inverted. A fire erupted immediately. The passenger door was either jammed or blocked
by a fallen tree. Nevertheless, all four persons aboard, although severely burned, escaped
from the burning aircraft through a broken window on the right side of the cabin.

The cabin door on the Cherokee, like several other single-engine aircraft designed
for five or less persons, is the only available exit. Therefore, when the cabin door
becomes jammed, blocked, or otherwise unusable during an accident, there are no
alternate means of egress. Furthermore, the Cherokee door is designed with two separate
latches: a locking latch located on the rearward side of the door, and a safety latch at the
center top of the door which should be latched prior to flight to provide a proper seal
around the door. The prompt location and operation of the top safety latch can be
difficult for occupants and rescuers alike. If the occupants have not been briefed on the
operation of the Cherokee door and/or their experience has been with doors with only one
latch or handlethey could easily overlook the top latch. Also, rescue personnel unfamiliar
with the Cherokee door may not be aware of the additional latch at the top of the door.
This latch is not clearly marked and, to those who are not familiar with it, may go
unnoticed in an emergency.

It is not the Safety Board's purpose to single out the Piper Cherokee as presenting a
singular problem; other single-engine aircraft have just one exit. The Cherokee was
identified for study as a result of its recent accident history. These accidents alerted the
Safety Board to the unique Cherokee door design and the hazards asociated with all
single-exit aircraf t in a postcrash environment, particularly one involving fire or water.

An entry door meeting the requirements of CAR 3.389 or 14 CFR 23.783 is the only
required emergency exit for this class of aircraft as specified In CAR 3.387 or 14 CFR
23.807; i.e., on a uingle-engine aircraft with a seating capacity of five or less, no
additional emergency exits are required. The Safety Board believes that additional
emergency exits on small, single-engine aircraft are necessary and feasible, and In the
case of the PA-28, could be easily provided. Discussions with Piper engineers have
indicated, that a rear window opposite the cabin door could readily be converted to an
emergency exit window without airframe structural modifications. Windows on other
aircraft models also could be readily converted to emergency exits without extensive
alterations./
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The Safety Board further believes that the airworthiness and operating regulations
for general aviation aircraft specified in 14 CFR 23 and 14 CFR 91 should require exits to
be easily operated with a single handle, be clearly marked as to their use, and be operable
from outside the aircraft. The Board also believes that pilots should be encouraged to
properly brief passengers on the emergency exits regardless of aircraft size or passenger
capacity.

Small, single-engine aircraft represent a large portion of the general aviation fleet.
Currently, there are over 19,000 active Cherokees in a fleet of over 198,000 single-engine
aircraft. The Safety Board believes that an important increase In the level of protection
offered to the general aviation flying public as a whole can be achieved by measures to
improve egress from small, single-engine aircraft in an emergency.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Amend 14 CFR 23.783 to require that each external door on all aircraft
manufactured after a specified date can be opened using only one
handle or latching mechanism and that the means of operation be
simple and apparent. (Class II, Priority Action) (A-81-26)

Amend 14 CFR 23.807(aXl) to require all aircraft with a seating
capacity of two or more, excluding aircraft with canopies,
manufactured after a specified date to have at least one emergency
exit located on the opposite side of the cabin from the main door and to
require that each emergency exit can be opened from both the inside
and the outside of the aircraft. (Class 11, Priority Action) (A-81-27)

Amend 14 CFR 23.783, 14 CFR 23.807(bX3), and 14 CFR Part 91 to
require external doors and emergency exits of aircraft to be
conspicuously marked on the outside with directions for opening the
door. (Class II, Priority Action) (A-81-28)

KING, C hairman, DRIVER, Vice Chairman, and McADAMS, GOLDMAN,and BURSLEY,
Members, concurred in these recommendations.

ames B.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 26, 1981

Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMM4ENDAT ION(S)
Washington, D.C. 20591 A-81-29

On July 8, 1980, N36891, a Cessna 414A aircraftwas being operated on a Part 135
charter flight from Sacramento, California, to Fresno, California. About 15 minutes

before landing at Fresno, the pilot attempted to pres the radial centering knob on the

Omni bearing indicator to establish a bearing to the station. However, when he pressed

the knob, the instrument dropped partially inside the instrument panel and jammed the

elevator control which restricted the aft movement of th~e elevator control to a position

slightly aft of the neutral position. The aircraft was successfully landed at Fresno,
Calif ornia.

Investigation disclosed that the Marion Screw Products' mounting clamp, part

number MSP9963, had loosened because one of the four rivets which maintains the

clamp retaining capability was missing. When the condition was duplicated, it was

found that with the loss of any rivet the instrument could be freed in its clamp and

could create the difficulty experienced by the pilot.

Other Instruments on the aircraft's instrument panel are mounted with the same

type of clamp. Examination of two other clamps revealed a missing rivet from one and

a loose rivet that could be moved by hand in the other.

A review of Service Difficulty Reports indicates that other Cessna 400 series

aircraft have experienced this problem and, based on information received from the

Federal Aviation Administration's Engineering and Manufacturing District Office in

Wichita, Kansas, the problem could exist on other aircraft models.

The Cessna Aircraft Company is aware of the instrument mounting clamp

problem; however, Cessna does niot know whether the problem is caused by excessive

torque being applied to the clamp adjusting screw or by a manufacturing defect.

Cessna Indicated that Service Letter AV79-17 which was issued on -May 4, 1979,

required the Installation of a strap on the instrument mounting clamp to prevent the

instrumenit from moving forward In the event of clamp failure. Service Letter AN'79-17
was directed to certain Cessna series 300 and 400 aircraft where the Omni indicators

were installed in the lowest position of the pilot's Instrument panel, above or adjacent

to the control column. Service Letter AV79-17 had not been complied with on the

incident aircraft. Cena also indicated that they plan to release another service letter

on the Instrument mounting clamps after Its Investigation Is completed.
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Although the aircraft was landed successfully, the Safety Board is concerned that
this potentially dangerous situation is likely to recur and could contribute to or cause an
accident. Therefore, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Take action to notify all owners/operators of those Cessna model aircraft
identified in Service Letter AV79-17 of the possible elevator control difficul-
ties which can be encountered as a result of the Omni bearing indicator
mounting clamp failure. (Class U, Priority Action) (A-81-29)

KING, Chairman, DRIVER, Vice Chairman, and McADAMS, GOLDMAN and
BURSLEY, Members, concurred in this recommendation.

ames B. K'*
Chairm
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 26, 1981

Tra-d-d to:-------------------------Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-Si-SO and -31

---------- 6--------------------
On Febguary 18, 1980, a Piper PA-22-150 Tr-Pacer aircraft crashed in a rural

area near Clear Spring, Maryland. Witnesses observed the aircraft In erratic flight and
saw it enter Into a steep right bank before crashing into trees. The pilot died of acute
carbon monoxide intoxication and multiple injuries.

The Safety Board's investigation of the accident did not disclose any evidence of a
struettsl,4control, or engine malfunction. However, two cracks were found in the
exhaust. $ qr Asembly, one of which was located along a welded seem. The seam
crack affi Ve4#faust gases to impinge upon and stain the inner surface of the muffler
shroud.senfb and escape from the confines of the exhaust system. The path which
the exi c i* s.taln followed indicated that the crack was not Impact-related. It was
also elident that thief crack was not recent, nor !he result of the accident. The other
crack was in -one of the other exhaust stacks. The exhaust muffler cracks would have
allowed eacaing exhaust gas. to enter the cabin through open air vents and cause the
pilot to becon incapacitated.

Airworthiness Directive (AD) 68-05-01, effective March 31, 1963, and revised
March, 5, 1969, requres that exhaust mufflers on certaln Piper aircraft models with less
than 950 hours, time in service be inspected for cracks and other deficiencies at
intervals not.1*exeded 100 hours until reaching 950 hours time in service. At and
beyond 950 hi, the repetitive inspections are to be conducted at SO-hour intervals.

The accident aircraft's records indicated that the exhaust muffler assembly had
been iutalled'during JIne 1967, the muffler had been last inspected In accordance with
the prnvlsioo.o, AD 68-05-01 during October 1971, and the aircraft had been operated
for 269 1hw. between June 1967 and October 1971. The aircraft was operated an
additional 159 hours between October 1971 and October 1979. The maintenance logs of
the aircraft als indicated that Its exhaust system had been "cheeked" during several
annual inspections, Including the last annual inspection conducted 10 hours before the
accident; hoWever, the exhaust system cracks were not detected.

3193
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The Safety Board recognizes that the operator of the accident aircraft did not
maintain 'the aircraft in accordance with AD 68-05-01. However, we believe that this
accident points to a particular problem to which aircraft with low utilization rates are
prone, and which Is not addressed by the AD. Although the apparent intent of the AD is
to insure routis detailed inspections of the exhaust systems, the requirement for a
detailed inspeetion in aircraft with utilization rates as low as that of the accident aircraft
could be triggered only once in 5 years. The muffler assembly had been in service for 13
years and had 438 hours of operation when the accident occurred.

AD' 68-05-01 Is based on hours of operation. However, corrosion (one of the key
factors in muffler degradation) occurs continuously, even when the aircraft is not being
operated. In feet, mufflers that are used only occasionally tend to corrode more rapidly
than those with higher utilization rates. It does not appear that this fact was fully
considered duringthe preparation of AD 68-05-01.

If the in4ection requirements in AD 68-05-01 were extended to require also
inspections at a prescribed calendar interval, such as during the aircraft's annual
inspections, eshaust muffler assembly cracks would be more likely to be detected,
particularly on aircraft with low utilization rates.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Amend Airworthiness Directive (AD) 68-05-01 to require that an
inspection of the muffler and exhaust systems meeting the
requirements of the AD be performed during the aircraft's annual
inspectlon if a detailed inspection of the system has not been made
durhAg the preceding year on the basis of the time-in-service
requirements of the AD. (Class I1, Priority Action) (A-81-30)

Pending amendment of Airworthiness Directive (AD) 68-05-01, as
an interim measure, issue an Airworthiness Alert to all
owners/operators of Piper aircraft listed in the AD describing the
circumstances of the failure of the muffler which caused this
accident. (Class II, Priority Action) (A-81-31)

KING, Chairman, DRIVER, Vice Chairman, and MeADAMS, GOLDMAN, and
BURSLEY, Members, concurred in these recommendations.

jhair m

116

-. .,



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 26, 1981

-- --------------------------
Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION(S)
Washington, D.C. 20591

A-81-32 and -33

------------------------------

At 1548:35 C.s.t., on January 30, 1980, an Avions Marcel Dassault Breguet
Falcon 10, N253K, crashed into Lake Michigan shortly after an attempted takeoff from
runway 18 at Meigs Field, Chicago, Illinois. The aircraft came to rest in 25 feet of
water about 300 feet from the departure end of the runway. Of the four passengers and
two crewmembers aboard, one passenger and one crewmember were killed, and four
persons were injured seriously. The aircraft was destroyed. The pilot stated that
although the aircraft had accelerated to rotation speed during the takeoff roll, it did
not lift off the runway when he rotated for flight, and he elected to continue the
takeoff because there was insufficient runway remaining to stop the aircraft.

Although the Safety Boards investigation of the accident has not been completed,
evidence Indicates that certain precautionary actions should be initiated to prevent a
similar occurrence. Metallurgical examination of the emergency/park brake lever ard
quadrant showed that the lever was In the "park" position during the takeoff roll. With
this lever in the "park" position, the Falcon 10 can be set in motion with relative ease
'when thrust is applied for taxi. In order to prevent this occurrence, the manufacturer

'installed a red warning light on the lower right corner of the pilot's instrument panel
which will Illuminate when the lever is in either the "park" or the "emergency" position.
However, the Safety Board is concerned about the location of this brake warning light.
With both pilots seated normally, the light can be hidden partially from the pilot by his
right knee and from the copilot by the emergency/park brake lever. Additionally, the
light is not within the normal instrument scan area for either pilot. The Safety Board
believes that this brake light should be moved to a position on the instrument panel
where it can be monitored easily by both pilots under all internal and external light
conditions.

Comparison of the manufacturer's suggested checklist for the Falcon 10 with the
company checklist approved by the Federal Aviation Administration and used by the
flighterew of N253K indicated that the manufacturer's suggested checklist
recommended that the status of the brake light be checked on three separate occasions
before the start of the takeoff roll. However, none of the checks appeared on the
company checklist. The Safety Board believes that, had these checks appeared on the
checklist used by the flighterew of N253K, the possibility of an attempted takeoff with
the parking brake set would have decreased considerably.
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Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an airworthiness directive to move the emergency/park brake light
on all Falcon 10 aircraft from its present location to a location on the
pilot's Instrument panel where it can be monitored more readily by both
pilots when seated normally in the cockpit. (Class 11, Priority Action)
(A-81-32)

Review the checklists of all Falcon 10 operators to insure that they
include checks that the parking brake is released and the
emergency/park brake light is "out" before taxi and before takeoff.
(Class n, Priority Action) (A-81-33)

KING, Chairman, DRIVER, Vice Chairman, amd MeADAMS, GOLDMAN, and
BURSLEY, Members, concurred in these recommendations.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: March 30, 1981

Forward---------------------------------------Forwarded to:

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration SAFETY RECOMV4ENDAT ION(S)
Washington, D.C. 20591

A-81-39 thru -42

---- -----------------------------------------

On January 20, 1981, at 1127 p.s.t., a Beech B-99, N390CA, operated by Cascade
Airways, Inc., as Flight 201, crashed about 4.5 miles southwest of Spokane International
Airport, Spokane, Washington. The accident occurred while the pilot was attempting a
localizer approach to runway 3 (LOC Rwy 3) at Spokane International Airport. The two
pilots and five passengers died in the accident; two passengers survived with serious
injuries. The aircraft was destroyed by impact and postcrash fire.

The Spokane VORTAC (115.5, GEG, Channel 102) was used for the inbound routing
of Flight 210 and is used for the distance measuring equipment (DME) arc for a LOC
Rwy 3 approach. Upon arrival in the Spokane area, the flight was vectored for an
instruipent lan4ing system (ILS) approach to runway 21. However, before the flight
began the approach to runway 21, the tower changed the active runway to runway 3 and
vectoed Flight 201 for the LOC Rwy 3 approach. This approach utilizes the IOLJ
locallier (109.9) and collocated DME (Channel 36), both of which are located on the
airport.

While Flight 201 was initially being vectored for the LOC Rwy 3 approach, the
IOLJ localizer and its associated DME were not operational because the Rwy 21 ILS was
still bping used by other arriving aircraft. An interlock switch in the tower prevents
simultaneous operation of these two facilities. The IOLJ localizer/DME were turned on
about 1124:08. About this same time, Flight 201 was advised that the aircraft was "0
miles from OLAKE intersection, cleared for the approach." Shortly thereafter, Flight
201 was advised to contact the tower and Flight 201 acknowledged. No other calls were
received from the aircraft.

The normal procedure for the LOC Rwy 3 approach allows descent to minimum
descent altitude (MDA) (2,760 ft) after passing OLAKE intersection, which is 4.2 miles
from OXLJ. Without the airport environment in sight, a missed approach would be
executed at 0.2 DME before reaching IOLJ. Although the investigation of the Cascade
Airways accident is continuing, one theory being examined Is that Flight 201 may have
mistakenly Initiated an approach and let down prematurely using DME mileage from the
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Spokane (GEG) facility rather than the mileage from the localizer facility depicted on the
LOC Rwy 3 approach chart. Investigators conducting the Safety Board's continuing
investigation have interviewed five pilots, Including airline and military rews, who have
mistakenly cornmenced the LOC Rwy 3 approach using distpnce information from the
Spokane DME Instead of the IOLJ DME. If an approach was continued using the wrong
DME (Spokane VORTAC), the aircraft would descend prematurely to MDA and could
strike the terrain near the Spokane VORTAC, which is at approximately the same
elevation as MDA. Flight 201's initial impact point was about 1,309 ft south-southeast of
the Spokane. VORTAC.

The Safety Board is aware that similar approach configurations exist at other
airports throughout the United States where there are two DME facilities located near the
localizer course, increasing the possibility that a tuning error could result in improper
descent to terrain. Incident reports have been received from the NASA-sponsored
Aviation Safety Reporting System Office describing similar occurrences where confusion
existed at other airports with respect to proper distances from approach navigational aids.

The Safety Board has learned that the United States Air Force is considering the
addition of a precautionary note in its instrument training manual (AFM 51-37) as well as
publishing an All Command Safety Communication (ALSAFCOM) alerting pilots to the
hazard ot traMion to an approach using one DME while another DME is associated with
the final approach course.

The Safety Board believes this type of navigational aid configuration constitutes a
hazard that must be corrected immediately. Therefore, the National Transportation
Safety Board recommends that the Federal Aviation Administration:

Publish a Notice to Airman pertaining to the loealizer approach to
runway 3 at Spokane International Airport, Spokane, Washington,
emphasizing the need to use the IOLJ distance measuring equipment
once established on the final approach course to runway 3. (Claw I,
Urgent Action) (A-81-39)

Add a. precautionary note in the plan view section of the chart for a
localtzer approach to runway 3 at Spokane International Airport,
Spokane, Washington, such as:

CAUTION

Use 109.9 IOLJ DME (Channel 36)
For Final Approach Course

Distance Information
(Class 1, Urgent Action) (A-81-40)

Review all approach procedures and identify those airports that have a
localizer or instrument landing system approach with distance measuring
equipment facilities at two points along the final approach course,
leading to the possibility of erroneous tuning, and add a precautionary
note on the pertinent approach chart. (Class II, Priority Action)
(A-81-41)
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Alert pilots of the potential for error in making approaches at airports
equipped with distance measuring equipment at two points along the
final approach course through publication of appropriate precautionary
information In the Airman's Information Manual. (Class 1I, Priority
Action) (A-81-42)

KING, Chairman, DRIVER, Vice Chairman, and MeADAMS, GOLDMAN, and
BURSLEY, Members, concurred in these recommendations.

B J mes B.K
7 hairman
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FOLWOWUP FAA RESPONSES

NTSB Rec.No. Subject

A-72-50 NTSB investigation of accidents and 125
incidents involving inability to extend
landing gear on Beech aircraft

A-75-35 thru 37 Midair collision between Cessna 150H and 1,8
USAF T-29D at Newport News, Virginia
January 9, 1975

A-76-82 & 83 Beech Model D95A craft after takeoff 157
into Padilla Bay near Anacortes,
Washington July 11, 1974

A-76-U-0 & 113 NTSB Special Safety Study "General 7
Aviation Accidents Involving Aerobatics,
1972 - 1974"

A-77-48 Twin engine airplane presumably crashed 179
near Mt. Iliamna, Alaska February 10,1977

A-77-58 Piper Aztec PA-23 enroute from Bozeman, 187
Montana to Salt Lake City, Utah, oxygen
mask diluter valve filter problem
August 3, 1977

A-77-63 Southern Airways, Inc., DC-9-31 crash at 199
New Hope, Georgia April 4, 1977

A-77-69 Cessna 421A crash in mountains north of 221
Nogales, Arizona January 22, 1977

A-78-42 Douglas DC-7BF crash after takeoff from 233
Yakutat, Alaska September 12, 1977

A-78-48 Aero Commander 560E crash near Queen, 243
Pennsylvania November 17, 1977

A-79-21, 22, Learjet Model 24B enroute from Greensboro, 255
& 24 North Carolina, to Nashville, Tennessee,

longitudinal control problems
March 9, 1979

A-80-31 Bell 47G helicopter crash during crop 275
dusting operation in Brentwood, California
March 8, 1980

A-80-35 Piper Model PA-31-350 incident at 287
Washington National Airport, Washington,
D.C. September 19, 1978
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National Transportation Safety Board

Washington, D C. 20594

Office of the Chairman

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Weithoner:

Reference is made to the Federal Aviation Administration (FAAO
letter of March 17, 1981, further responding to Safety Recommendat~ion
A-72-50 issued May 9, 1972, and supplementing FAA letters of May 17,
1972, and February 3, 1978. This recommendation stemmed from the
National Transportation Safety Board's investigation of several acci-
dents and incidents involving the inability to extend the landing gear
in various models of Beech aircraft. The Safety Board recommended that
the FAA '"odify FAR 23.729(c) to require an independent means for the
emergency extension of the landing gears comparable to the wording of
FAR 25.729(c)."

We have referred to the Federal Register of Thursday, September 11,
1980. The revision to FAR Section 23.729(c) on page 60171 meets the
intent of A-72-50 which we now classify in a "Closed--Acceptable Action"
status.

Sincerely yours,

J mes B. Kin
hairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

March 17, 19810*

OFFICE OF
THlE ADMINISTRATOR

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommiendation A-72-50
issued May 9, 1972, and supplements our letters of May 17, 1972, and
February 3, 1978. This also responds to your letter of August 25,
1980, in which you requested a progress report.

A-72-50. Modify FAR 23.729(c) to require an independent means for
the emergency extension of the landing gears comparable to the wording
of FAR 25.729(c).

FAA Comment. In our letter of February 3, 1978, we advised the Board
that a proposal to revise FAR Section 23.729(c) was in the normal
regulatory process. This process is now completed and Airworthiness
Review, Amendment No. 8A: Aircraft, Engine and Propeller Airworthiness,
and Procedural Amendments dated August 27, 1980, has been published
in the Federal Register, September 11, 1980. A copy of this document
is enclose

* The Federal Aviation Administration considers action completed on
Safety Recommnendat ion A-72-50.

Sincerely,

Acting Administrator

Enclosure
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National Th'a prtation

Safety Board

9 WaVshington, DC. 20594

O11e of August 25, 1980
Chairman

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to National Transportation Safety Board Safety

Recommendation A-72-50 issued May 9, 1972. This is one of a group of
four recommendations concerning failures of Beechcraft landing gear

actuators. Safety Recommendations A-72-47, 48, and 49 have been resolved
and are in a closed status. Safety Recommendation A-72-50, however, is

still maintained in an "Open--Acceptable Action" status.

In A-72-50 we recommended that the Federal Aviation Administration
(FAA) "Modify FAR 23.729(c) to require an independent means for the
emergency extension of the landing gears comparable to the wording of

FAR 25.729(c)." The FAA's response of February 3, 1978, stated, "Notice
of Proposed Rule Making 75-31, issued July 1975, proposes to revise
FAR 23.729(c). This proposal is in the narmal regulatory process." In

order to evaluate the status of this recommendation and update the
public docket, we would appreciate a progress report.

Sincerely yours,

"~~~~~~ so; ...... Ki. . , d e B.

C airman
AO A#: ... ..... . .... . . .............

10 FORMATION:.. E'FmI
DUED .. -

FOR SIGNATURE O-:.. .O ..- ---- ... -.

ITI'

SCOC)RDINATION ON 'WITHITR U '"7 'Nr"=' ' q " 129.0. ..P- . .. ... .. .. ...... I. Z . *'

FECE10 ,

fi -J " " 'I IFILD



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

February 3, 1978

Honorable Kay Bailey OFFICE OF

Acting Chairman THE ADMINISTRATOR

National Transportation Safety Board
oO; independence Avenue, S.W.
Washington, T).C. 20594

Dear Miss Bailey:

This is to advise the status of our actions with respect to NTSB Safety

Recommendations A-72-47 through 50.

A-72-47. Forward a notice to all owners, operators, and repair facilities,
describing the lubrication and overhaul problems of the model aircraft
mentioned above. This should include the necessary corrective procedures
to improve the reliability of the landing gear actuators.

A-72-48. Issue an Airworthiness Directive requiring a one-time inspection
of all landing gear actuators on applicable type aircraft to ensure
proper configuration and lubrication.

A-72-49. Reduce the time interval between the recommended service periods,
as indicated in the service manual, to preclude future failures caused
by corrosion, lack of lubrication, and service wear.

A-72-50. Modify FAR 23.729(c) to require an independent means for the
emergency extension of the landing gears comparable to the wording of

FAR 25.729(c).

Airworthiness Directive (AD) 72-10-4 which applies to Beech Model 99
airplanes was issued. The maintenance and overhaul procedures for the
Beech Model 65 airplanes were reviewed and found satisfactory.

A-72-47 Comment. The AD action on the Beech Mlodel 99 serves as a notice
to all responsible parties. Since the maintenance and overhaul procedures
for the Beech Model 65 were found satisfactory, notification to responsible
parties was not required.

A-72-48 & 49 Comment. The AD on the Beech Model 99 and the negative
findings on the Beech Model 65 maintenance and overhaul procedures
satisfy these recommendations.
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Since we have no evidence of further problemsu in this area, wecou1uci
the actions on the above reconimeadations coiTiplete.

A-72-50 Comment. Notice of Propo3ed Rule Miaking 75-31, issued July 17 ,
proposes to revise FAR 2 -1.729(c). This proposal is in the normai
regulatory prbcess.

Sincerely,

Acting Administrator

Enclosure:
Beech Amendment 39-1440
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1 ~ .*AY 1972

11onrable Joi-n ;1. 'Reed
Ch1d -:.~n I- ational Tran~portaton StiCety Bloard
£'epartnient of Zraiasportationa

Lear Mr. Ch~trman;

Tis r aci to yotir Safety I- eonirc ndalIons A -7Z -47 thrd 1-0 Icsued
9 L.ay 19)72 whichi included recorinencations reatidig~ frorn reported
lan-Ang. gear fai1ares favolvinE Leeclieraft Bi-99 and i .-65 airplanes.

We wish to advice youi that mandatory action haa been taken cover!ng
im-prov'ed natZntance and averhaul of m~e BL-99 11adin- gear retraction

~ An airvorv.insiss directivee v.tas Issued oa 5 Janu~zary I'M3 -.r7.er
Arniendraent. 39 -1368 which providd a rxandatory inspection, replacennent,
luibrication and veripgring requtrement to accordance with iDeech 99
Airlin~er Shop Mzanual 99---9COVD. Thic directive was recently supersedjed
by a now revision which baconaes effectlv6 on V1 X.zy 197Z. This
revision uzder Amendment 39-1445 require* repetitive Inspection* for
alt r. -99 airpL~naa ard opeciiies fixed overhaa timnes for certaiu laning

Pear components. It akao refers to the mn~anfacturer's revised L-eech 99
Airliner 51hop &naLwhich provides a more coa.prohansive instru~ction
for ~umaintlang LhO norrwal and einergency, larndlinr gear systam.

The need for inpoved muiatenancer and overhaul proceduares for the

( 0 B-6:. landing gear system was revio.Vcd aftr ther renorted ad~q gear

/ 9 *ctaator mialfunction in Kansas City. :;Jsoart ca 12 Septe.Ubar 1471.

Such procedures and instructions were foundL to be satisfactor7. :!vwrr
a ulec -.xnic'o error in not foiluvwing the actluator in-stailation proced-.tres

t~4~ properly was consjidered the cause of failure. Corrective action wan
szbs-.eutly taku. 'e wnderstand tuat %;-,a citcd occarrence war classified

xan iricidenit since the airplane succouialtky laaded4 throaz-b 140 use of
V to cnmergency lancing Scar extension system.
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Concerning youir recornmeri~d eI'aw-es to FARiZ :0.7.9(c), the FAA is
presently considering the ncted to rcquirc! C g'-ai extfeniofl
iystcm to be ca-pable of prop~rly ict.-ir aL:a Likely ftilttro LI

the xxorrnmi1 a*i st,,m.

Sincerely,

fcc*
TSA..1, NA-Bi, OP.]., FS-5O, FS..], FS-100, S-8O, PA-i, FS-.4, FS.lO,
FS-iO2, Q-A-]., and FS-123, C--/.1
JOH-NSON: sr:FS-12 3:X68362:4 May 1972
REW per FS-12O:8 May 197Z

FS-9 1628
OA # 831
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I SSUETD: HOY 9a 1.972

Adopted by the NATION1AL TRAKSPORTATI0. SAFETY BOARD
at Its office In Wathington, 0. C.
on the 19th day op mz4il 1972

---------------------------------
FORWARIED TO: )

, )
Honorable John H. Shaffer
Admiidtrator )
Federal -Aviation Administration )
Washington, D. C. 20591
---------------------------------

/SAFETY AECOKM?4NCA4ATIi(S A-72-47 thru 50

The National Transnorttion Safety B3.ard's inestiga';ion *of several
accidents and incidents involving the - &-y to extend the landln8
gacar in various models cf Beechcraft ai..zlnes ha3 rwveale& a ns' er of
internal failures in the gear actuator assemb-!les. The gear actuators
on nany different zodels cf Bechcrf- '.s are sf.ilar in d ecign(4oels A-65, A-65-7O,. 63-80, B-99).

Examination of the subject actuatom:s has indicate& that improper
lubrication, rigging, and cerhaul pro,,,dures *.ere the priuary causes forthe operational failures of these aLctuators. Moreovcr, a failure in one
of the gear actuators nullifies the opration of both the normal. a-d the
emergency gear extension systems.

The Safety Beard believes that the actu.zator feilures can be attributed
to inadequacies in the Beech maintenance "%i overhaul manuals. These
manuals do not contain sufficient information regarding lubrication, ser-
vicing, and overhaul of the actuators.

There are no grease fittings on the actuators to service them
externally on the. aircraft; thus, when require&, they must be removel.,
disassembled, serviced with grease, reinstalled, and rerigegd.

Evidence in three of the accidentz indicated improper overhaul pro-
cedures. In two of the accidents (~..,._, 65-Fo, Knsas City. ,issour!.,
September 15, 1971, end Beech 99, Houston, Te..&3, December 17, 1971), the
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( :'.joY-:, 1'. Sh Lfi 2

P.ni'r: bmirh:L. hE tj:tor apr' 7xcr.%*y were instal.Jpd inipropowly e-t
&~ T h~t~'z~ acdet OcI c9 New Ynrk< Ci--, iVcw Yortk,

t 30P 2.971), thio.. ~cs-ettly no Greai-e servicing off the
'e tut.-tOr at ova-,"; -l1l. T Bh- beliec:;e that%- 'the ov-srhlaul rlanuals do
no' c'.ryi.&~w the -rocper 'r: for the in~taJlutio. of the

In thu ce cite-. V te c~r:twe re cxtc:nsively dt.iaged as a
resu3I. o-i len,_ n r gr-up. 5 c pv n ' :ecofsucAh irncidtnts &nd

-ice' ~2~ f .cEcr A-wiation Rntatons
( 'shioxid be co~ra-rib2.c to Pc.-c- 25, n thaftt an 1,.n.de,)erdent emergency

nea~ns fo-.. exte!Zing the len-'Ig r--. sho-3.d bVe re~juireX upon any reasonabl.e
fL&-Aiurt in the . norwr1

ft cco '.~.,t e ShoL c"C"c:: thnt thle Foien.Avietica

1. P'orircrd a rnoti-ce to-- all owriers, o-_)ratcrs,, and repair
facilities, ( scribirng th-e lubrication aind overhaul proble n
of the m~odel ai~rcrz.ft. rce.-Jt oned above. 71iis should incl-ada~
the necesstzy correc.-Lre ~:cczres to £?rprov e the
reliability cf the 2earid;n~ gear act-uatxrs.

2.;Isue Pan Aii o:r.t.rcss Directive requ 1ring a one-tine
inspectio.n enf all gear acti:Etors on app1.ice.ble

type e.~rc-raft to ensuzre proper cont'iC.ratior. and
lubrication.

3. Reduce the txr.e interv~al between the recosi=ended service
perioas, as indicateCz, in the service manual, to-preclude
future failures caused by corrosion, lack of lubrication,
and service wear.

4i 14.- i&fY PAR .23.729 (c) to require ent independent mears for
the emerger~y ertens'o of the landir~v gea~rs c&~2eto
th odn of FAR 25.79Ma)

t _chncuistaff is availa'ble for an~y further assistance or
ion yo may desire.

Tnse rc- =ze rdations will be relerased to the- pubtlic on the issue!
d 0i I -: lo 1pubolic di Ecnto of the contentL ofr this

t-ld be made p.nicr to tivat e-ate.
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Hunox-blu Jol;'. S.haffer 3

R, eed, Chri.ItiarA; Laurcl, M'cAurs, T-' ay-- and M3r~esu, I1ieibers,

nrfrwu:'i,.red in the. bova rmcomierndaticrlt.

*By: ~jJo*: * U 11. Reed
Chairmtan
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National Transportation Safety Board
C tl_ Washingto, DC 20594

Offr,e .0 the Chair"an Ap ri I '2, I9',I

Honorable J. Lynn Helms
Administrator Designate
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

Reference is made to the Federal Aviation Administration (FAA) ]etter of
March 11, 1981, further responding to National Transportation Safety Board
Safety Recommendations A-75-35 through A-75-37 issued April 25, 1975. Thest
recommendations stemmed from the midair collision between a Cessna 1501F and a
USAF T-29D at Newport News, Virginia, on January 9, 1975.

In response to A-75-35, we note that the Norfolk Terminal Radar Service,
Area (TRSA) was expanded on December 5, 1976, to include Langley Air ForcE
Base, and that the remaining airports are projected to be included in the
Norfolk TRSA in 1981. Pending the completion of such action, this recommen-
dation is classified as "Open--Acceptable Action."

In A-75-36 we asked the FAA to extend the approach gates to runwa-s 7-25
at Langley Air Force Base to a distance of 12 nmi. We note that the distance
of the protected airspace has been extended to encompass an area up to 14 milecz
from the ends of runways 7-25, providing protected airspace beyond the 12 mile"-
stipulated by the Safety Board. This action adequately satisfies the intent of
the recommendation which we now classify in a "Closed--Acceptable Alternate
Action" status.

In A-75-37 we requested the FAA to determine which other military bases or
areas require the establishment of either a Terminal Control Area or TRSA and
establish them. We are pleased to learn that TRSA's have been established at
Webb Air Force Base, Big Springs, Texas; Patrick Air Force Base, Cocoa Beach,
Florida; Columbus Air Force Base, Columbus, Mississippi; Laughlin Air Force
Base, Del Rio, Texas; Pope Air Force Base, Fayetteville, North Carolina; and
Shaw Air Force Base, Sumter, South Carolina. This rec,-mmendation is now
classified "Closed--Acceptable Action."

We thank the FAA for actions taken and we appreciate the offer to keep u-
informed on the progress of A-75-35.

Sincerely yours,

139
James B. Ki
Chairm~n
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

4

March .1, 1981 ,oI-
4, IS 5 t

OFFICE OF

The "onorEable ic,.nes 2. King THE ADMINISTRATOR

Chairman, Nationnal Transportation
Safety Board

800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear m :. Chairman:

This is in further response to NTSB Safety Recommendations
A-75-35 through A-75-37 issued April 25, 1975, and supplements
our letter of September 21, 1978.

A-75-35 Establish a Group II traffic control area to encom-
pass tlhe following airports in the Tidewater atea: Oceana
Naval Air Station, Norfolk Naval Air Station, Norfolk Regional
Airport, Langley Air Force Base, Patrick Henry Airport, and
Felker Arrmy Airfield. Should this prove impractical, we
recommend that the FAA and Department of Defense (DOD) Joint
Review Group coordinate and establish a Terminal Radar Service
Area (TRSA), simila: to the one in Sacramento Valley,
California, which will encompass the Tidewater area.

FAA Comment. The Norfolk TRSA was expanded on December 5,
1976, to include Langley Air Force Base. The remaining air-
ports are projected to be included in the Norfolk TRSA in 1981.

Brite equipment is expected to be commissioned at Patrick Henry
International Airport in Ilay 1981. Langley Air Force Base
radar is projected to be remoted to Norfolk Tower in 1981,
which will facilitate the expansion of the Norfolk TRSA.

A-75-36. Extend the approach gates to runways 7-25 at Langley
Air Force Base to a distance of 12 nmi.

FAA Comment. On December 5, 1976, the Norfo.k TRSA was
expanded to include Langley Air Force Base. This expansion
encompassed an area up to 14 miles from the ends of run-
ways 7-25 with the resultant effect of providing protected
airspace beyond the 12 miles the Board originally had in mind.
That change has proven satisfactory in providing the necessary
protection to aircraft.

A-75-37. Determine which other military bases or areas require
the establishment of either a terminal control area or terminal

radar service area and establish them.
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FAA Comment. We believe our action in response to A-75-38
(TRSA's at military locations) described in our letter of
September 21, 1978, also satisfies this recommendation. This
response appears below.

A-75-38, Initiate action to enable DOD to establish and main-
tain Group I type terminal control areas around selected
military facilities.

FAA Comment. During the past 3 years, FAA/DOD established
TRSA's at selected military locations. These locations include
military airfields at Webb Air Force Base, Big Springs, Texas;
Patrick Air Force Base, Cocoa Beach, Florida; Columbus Air
Force Base, Mississippi; Laughlin Air Force Base, Del Rio,
Texas; Pope Air Force Base, Fayetteville, North Carolina; and
Shaw Air Force Base, Sumter, South Carolina.

In summary, the Federal Aviation Administration considers
action completed on Safety Recommendations A-75--36, A-75-37,
and A-75-38. We will keep you informed of our progress in com-
pleting action on Safety Recommendation A-75-35.

Sincerely,

Charles E. Weithoner
Acting Administrator
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V ~ I)ztVIAY!310U AD-",,'Ni i 1A*00

W:ASHING3TON.. D.C. 20591
4A

T 0

* OFFPCE OF

T14E ;DMINIMUATOR

C.

7". e &1o -'I"o i updates the Federal Aviatior heaa-'istrati.op's

t~'..-74-97- T.hke positive !ct*-o-, to ess.ure thlzt lsW-1eV2.
* *~a~j' ~' ~:~pttr1r*n!!K aperatioo3 are con~Jined to dcs'-izna.i

-foilo-.-s: 'Intat-ceptor traini'v' oerat-*.oP' .iJ1 be conv~uctc:'

c-,ten firstpreference shall be given to the use of rezitrictuef
varnt- e.-n Wa'ile ccn~uctiug interceptor traluilZ uitA.~ air trafr!c

Fcorntro' (i-'C) zssl-reJ zirspace, the aircrat sliall be under radar
~urv~l:r,~at all times by the appropriate tillitary facility.

on A75-l. ThVie,7 the locaions o! all nilitary aerial
t'-a&s vn'.l verify their accuracy as describe.-I in the Mrnn 'E

J: c-' ~r~Manal-(A1.) Part 4.

Co. P v o.' oCieh locationp, of all Tiilitary aerial refuclin -
tL. to ir tbeir occLuracy imr co;ipletcd on June 24, A15.

p~ ~~- L2 :'~2O -7 -?2. laclucie a I ro.' the acria' -"" ' tr,-C%:

C~l: .~t ..rtl c~:~ 1 >i' r :cL~ , nblDclo-.tts tdc ol nm:ici yec 'zc.
aiecu~ -, U,1 ir'he AIi. ',tic for'.-,, i , 1o z ra il. -Ze n~~~
Cix: f-,r L'-Y 1

c"tisno tte rtut a, pulblishcd in th'e
'it.p o 11f~ (Lo")I2) 11 i nilitia.y t rafrflii- rou--tes (co-yv cnc'.o&s:-)-
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(22

C .
1

.K ~~ . ') 1)r~i et r. o 0 r r

Cc...:4. n J-ily 1, 1 ?5, tlc n, IA ix'. rL& a'l ~ t.P

-1-n'~.7610. 1--, \ 'i'Lch r~q rc the ar roit e tref cf i c cont rol r2n t r f;

(tV)to no' ify tin im;roprriit e tie--in f 1iZg'it so C,,ice Ctatior (7,S)
atl-cs 2 hours in z, :,c ;:hen nn c,-,t 3.ih arrI-. refuelk,; trpcl:

loo 0-,--lil b~ tiansii Lt an all circkui't to -It s wili.
200 t;: iile,: of tl- trnr:ok centerline. 7Tis incorlation Is the.n

pr~vi 2!- t3 pilotcs rpo rcrju' !:t dar nf ibfrAi-tbifn
(.-crtlon -- anentor"l 1.ricefin3 ite't in Soutber!, Regionr.)

Rt co-,rcordntion A7-3.stbisra Croip II tra-fiic Control. ~c~("TA)
to cnc ; E o~.i;airports in the Tidewater area: Ocreona 1aval!
tir Stnat : vor!1 ol> Na'al Air Station, N'orfolk PRe-ional Airport, Li.TI'j1o;

A4r Toi( 3asc,, Pat-lc !Tcnry Airport, znd Fell-= Amy Airfield. 5X2 .

ths! Zru' '~t -±,:n rCCO-Tme d tbat FAAL an POD Joint Revieu (Croup

cocnc'4 2.: nstallliz-hi i Terminal Yctrar S,2rvice Aren (TP.SA), sipila-C to
the no- n zoc l~to 'fale,', Calilornia, w;hiclo x.-ill enco--ass Lte Tilcniatei

C'' Thle enor:of the T'orfolk T?.SA is bci~rk: iiral'entcd in too

AI~h.re~iie-:n-_c~ed to further c,;:pard tire TP.FA to incluiln bothPari
Henry lnter-nati anal Airport and 1e.11-er Arrmy Airfield was include00 in t0c
FY 197F, b,:d'> t.A On co: -'1etion of tlhE 1orfolk Tower molificit-ion, thr' Ti SA
will beI czpawdlid to irncliide the remaimn- airports.

R e o. e-h tion A-75-35. Extend thwe approach gates, to runway 7-25 a,
L ?-n L, 2 Air ForLe Base to a distance of 12 riles.

Co-;'ont. As stnted in 1r. Dow', letter dlated June 19, 1h175, to ).
Calr.tOf tl-e( 17' F, the eXpansion oL ,3,- T7-A %youh-I provic'. for addtt io.ii)

control znie protection.

R~emo- =erlitickn A-75-3-7. DeterT-im? w!hich other nilitar;.1 arco-s rcw-i r(
t V es .15 ~'.ntoL c 10,er c terrinal control. ac'or tc'1!111 o 1.

bervice area and establish their.-

Corvnr'nt . The DT) le'tter danted Scptcnl ar 15, 195 !t ated t1,;1i Lte Y""
ac(Cepted the FA.%o~iso thiat sta "e III SClkfiCo cff 'rs I p1)1Ct!-a!n

alterwu.t ive to TCL. A:; I re~ult , they pho: to 1it le-err1tStne~c I,
A' service ait selc-ctcdl rilit;!ry r~cls

K I .' /4



( ( O~''.z~1~3ton A-75-"'. ITOi t Lite Pct ion to cAr D) tonct
IW-ill~tin Group I tyVC- ttermin;. conrtol are'.lni riicfr; ic it

ao. nz3't Durir. the pa~st 3 ye.-irs, r.\,\/Io) '. ihzd 'S' ) .

ilitry locations;. These loczationt. include 1.1 I i.,. i;.V)
A-r ?Forcc tasc, !Dic Sprnzs, 'fcx&v5;; Porric: d; ir Yc *.L

5 coc-o I-~A;.

Frlorli~r~; Colu'btus 'kir Fore r~ase, ilsi'ipi .~5]n AJI 1'!r C!
Del r.io, Tenas; Pepe Air Force Blase, Iakyttevill.:-, 1Nort%. :'roli,i, ; i:l
Slixy ', 'r'Force I.ase, Sun~tr, South Cacolin,-.

"B~ ~c2Yin a rovision to the Pilot /Cont roller Cuay

Con- ':t .1 b as included the various inceanin,-s oil the Word " -ezcc'.i'
OIe 'ilOt/CntroItk: Glo.; sary. They appeared in 11andboo.-s 7110.6s,
Chan--, 4 and 7110.10), eated January 1977 , and in the All (L oit cix.

Fec)rua;:y ]-)77 (co:- nc~oscl).

The Fi.X considers action con1?1eted on the abovo recoannenat.oUItnd 11C
you let. us Ino; otherulse, we will not report furtlier on th T-Se..

S j' s'y

( 7 L~',2.rre BonA
Ad:- inistrator

Enclosurcs
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National Transportation
" "Safety Board

Washington,) C. ? .

Office of
Chairman 2 2 DEC 1978

Nonor'able Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D.C. 20591 FQ: 3&-E 0--.

COORDINATION WITHiTHRV.---

Dear Mr. Bond: I _ , _ -.

Reference is made to the Federal Aviation Administration'b (FAA)

letter of September 21, 1978, responding to nine recommendations 2m-1a1-e

by the National Transportation Safety Board. The Board's action on

these responses is as follows:

Recommendation A-74-97. The Safety Board is pleased to iotL
that the FAA has inserted a new paragraph in the FAA Handbook
7610.4C to require intercept training exercises to be carried out i
designated restricted/warning areas or under radar surveillance in
air traffic control assigned airspace. The status of this recomrnenda-
tion has been classified as "Closed - Acceptable Action.

Recommendation A-75-11. Since we are assured that there is i3iv
no disparity between the descriptions of the aerial refueling tracks in
the Airman's Information Manual (AIM) and the Department of 1)fc'ie
(DOD) Flight Information Publication, the status of this recornmer:da-
tion is classified as "Closed - Acceptable Action. "

Recommendation A-75-12. We note from the DOD Flip iralitar)

training routes that diagrams of aerial refueling trr.cks ore ',ww l,:in,-
included in the AIM. The status of this recommendatior ha:., there.

fore, been classified as "Closed - Acceptable Action, "

Recommendation A-75-13. We believe your action a,; a .: ,t0
this recommendation is responsive and have evaluated the statu.- ,i
this recommendation as "Closed - Acceptable Action.
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D, PARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMNISTRATION

V''SA !':::TC':, D.C. 2057a

JAN 14 1976 .c O

Honorc ble John H. Reed, Chairman
National Transportation Safety Board
Washington. D.-,. 20594

Dear Mr. Chairman:

This letter follows our June 19 letter to you in which we responded
to NTSB Safety Recommendations A-75-35 through A-75-38.

The Department of Defense has tentatively accepted the FAA position
that establishment of Terminal Radar Service Areas (TRSAs) offer
a practicable alternative to military Terminal Control Areas (TCAs).
After a trial period, however, they would propose Part 93 action at
specific locations if hazards created by nonparticipating aircraft
proved unacceptably high. As a result, we plan to implement
TRSAs at selected military airfields that are experiencing unique
traffic problems.

We believe the establishment of TRSAs and implementation of Stage III
radar service at certain military airfields may be the most realistic
c.pproach toward reduction of the midair collision potential, since
evide rice indicates that TRSAs are providing a high level of safety.

'rcposais set forth in the final report of the Norfolk/Langley AFB
procedural review committee encompass the concerns voiced in

75P iRecommendation No. 2.

hi L,. McLucas

, .,,l Lar,,,ley AFI'B Project
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PI1'AT1MENT OF TRANSPORTATION
11 LiLIAL VIATION ADMINIS1 RATIO_

WASHItCTO4. D.C. 205^0

I

'0O"FIC OF
-iE ADMINISIRATOR

JUN 1 b W-i5

Honorab]e Johr. H. Reed
Ch irT1,- T .ational Transportation Safety Board
MCK) Indcpendence A' nue, S. W.

Washington, D. C% 20594

Dear Mr. Chairman;

Th's is in response to Safety Reconnendations A-75-35 throu&h 38.

Recomemniation No. 1.

Establish a Group II traffic control area to encompass the follo:ing
airpor't in the Tide.:aa-r area: Oceana Uaval Air Staticn, .:orfolk :--a!
Air Station, Norfolk Regional Airport, Langley Air Force Base, Pe.ric
}{onry Airport, and Felker Army Airfield. Should this Drove imractic-l,
we recommend that the FAA and Department of Defense (DOD) Joint .e-:
Grouo coordinate and establish a Terminal Radar Service Area (TR5A),
similar to the ons in Sacramento Valley, California, which -till encc:.:oass
the Tidewater area. (Class II)

Cor ent.

A Tcrminal Co:trol Area (TCA) as designed at the present time encon-ca-=ses
-th -m;1,roach and departure paths of turbine-powacred airplanes at laroe
air traffic hubs. A large hub is defined as an area in " hich one pecent
or more of thc total p3szenrers w.ithin the U. S. are enplaned. The
'lidewater area does not presently meet this criteria.

A TRS, wusLs at Norfolk (described in Airman's Information Manual,
Part 4, TR5DA-33). This TRSA does not include LanGley Air Force Base,
Pcit.riick lienrrs Airoort, Oceana Ilaval Air Station or Felker A.rMy Airfield.
OUr La, tern Legion hLs a working group studying the feasibility of
expandin~g this service to cover these airports. The working group was
ori' c/ Api-41 14 aad 51 attendces representin; all se.,ents of th:
wv\ n1on consunity nct to particip:atc in the .zIution of this prcble-.
A .t,r, rcort is expected by June 16 and a fiznal report by July 10.
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2.

Exten! the approach gates to runways 7-25 at Langley Air Force Base
to a dista:ice of 12 rrdi. (Claos II)

1'r. "artn Speiser of the National Transpcrtatin Safety Ecard advised
vs that th.- rccc-miendation is for establish.-,ent of a control-zone
extension.

A comprehensive procedural review of the Norfol</Langley Air Force
Base tezrninal- area is underway. A final report is expected October -1.

Rcc7--'Wlio No.

I te-Tne which other military bases or areas reauire the establish.-ent
of either a terminal control area or terminal radar service area and
establish them. (Class III) See Comment No. 4.

Recc--i!ndation ".o. L.

Initate action to enable DOD to establish and maintain Group I type
teriminal control areas around selected military facilities. (Class III)

We are presently working w.th military representatives to explore the
poffihIity of TCAs at certain military airports. There are factors
Vlhich .t be thoroughly investigated before arn" action ca.n be started
to ipicnt TCAs at additional locations.

W-V ex-pect a report of the review by November 24.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 A.M., E.D.S.T., APRIL 25, 1975
ISSUED: April 25, 1975

Forwarded to:

Mr. James E. Dow
Acting Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D. C. 20591 A-75-35 thru 38

The National Transportation Safety Board is continuing its
investigation of the midair collision between a Cessna-150H and a
USAF T-29D at Newport News, Virginia, on January 9, 1975. Thus far,
the investigation has disclosed that the Cessna was on a local VFR
flight, that the pilot had not filed a flight plan, and that he was
not, at the time of the accident, in radio contact with any air traffic
control (ATC) facility. The T-29 was on its final approach to Langley
Air Force Base, and was under the control of the ground control approach
(GCA) final controller. The final controller had issued two traffic
advisories concerning the Cessna to the T-29's flightcrew. Although
it was dark, the weather was clear, and the reported visibility was
7 miles. Despite these facts, there is no conclusive evidence to
indicate that either pilot saw the other's aircraft.

The Safety Board believes that this accident again points out the
hazards of an IFR-VFR traffic mix, and the inadequacies of the "see and
avoid" concept in terminal areas, in which moderate to heavy traffic
exists. The very nature of operations within a terminal area defeats
the viability of the "see and avoid" doctrine since the flightcrew
in at least one, or possibly both, aircraft become involved with the
duties and problems of landing. Within these treas, aircraft must be
protected, and the only method is the control of traffic by the air
traffic control system.

The Tidewater area around Norfolk, Virginia, should have a terminal
control area. There are six major civil and military airports within
35 ml of each other: Norfolk Regional Airport, Patrick Henry Airport,
Oceaua Naval Air Station, Norfolk Naval Air Station, Langley Air Force
Base., and Felker Army Airfield. Numerous general aviation airfields
are situated throughout the Tidewater area. These fields generate a
traffic mix ranging from small general aviation aircraft, helicopters,
and air carrier aircraft (both prop-Jet and turbine), to the various

__ tactical aircraft of the military.
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Honorable James E. Dow 2

During 1974, there werc: 205,000 IFR operauions in the Tidewater
area. Based on data compiled by the Langley Air Force Base Air
T-afiic Control Board, the Safety Board has e:rtimated that the
combined IFR and VFR operation in this area total,d aiout 709,000, e ni
ihat t.he; will increaz c .c. about 886, 000 "1 195.

The Safety Board believes that the traffic situation in the
Tidewater area aid at Langley Air Force Base requires corrective

0c ion to a'oid a recurrence of such midair collisions. We also believe
ti.a. the natuxre of the traffic mix and the volume of the traffic
within the Tidewater area warrant the establishment of a terminal
control area which would encompass the area's major airfields.
Thereiore, the Safety Board recomm::ndc that the Federal Aviation
Admini strat ion:

1. Establish a Group I traffic control area to encompass
the following airports in the Tidewater area: Ocesna
Naval Air Station, Norfolk Naval Air Station, Norfolk
Regional Airport, Langley Air Force Base, Patriek
Henry Airport, and Felker Army Airfield. Should this
prove impractical, we recommend that the FAA and
Department of Defense (DOD) Joint Review Group
coordinate and establish a Terminal Radar Service Area
(TRSA), similar to the one in Sacramento Valley,
California, which will encompass the Tidewater area.
(Class II)

2. Extend the approach gates to runways 7-25 at Langley
Air Force Base to a distance of 12 nmi. (Class II)

The Safety Board's investigation has disclosed other areas of the
military-civilian aviation interface within the U. S. wherein air traffic
contrl procedures could be instituted in a further effort to prevent
midair collisions. Therefore, the Jafety Board further recommends that
thc FAA-DOD Joint Review Group:

3. Determinc which other military bases or areas require the
establishment of either a trrminal control area or
terminal radar service area and establish them. (Class III)

Ii. Initate action to enable DOD to establish and maintain
Group I type terminal control areas around selected
military facilite. (Clu;s III)

154



'I

Honorable James E. Dow

The Safety Board believes that these recommended procedures
require no new hordware, are well within present capabilities and
methodglogies and, if adopted, will lower the exposure rate of
both military and civil aircraft to the dangers of terminal-area
midair collisions.

Our Bureau of Aviation Safety staff is available for additional
discussion if desired.

R=5D, Chairman, McADANS, THAYER, and BURGESS, Members, concurred
in the above recommendations. HALEY, Member, did not participate.

By John H. Reed
Chairman
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National Transportation Safety But,

V, D r.

0"," C '" April. 15, l)'1

Honorable J. Lynih Helms
Administrator Designate

Federal Aviation Administratio
Washington, D.C. 20591

Dear Mr. Helms:

This is to acknowledge Federal Aviation Administration (FAA) letter
March 2, 1981, further responding to National Transportatinn 'Safety Boarc
Safety Recommendations A-76-82 and -83 issued June 17, 1976. These rec(,m-

mendations stemmed from the Safety Board's investigation of an accident

involving a Beech Model D95A which crashed shortly after takeoff into, Padilla

Bay near Anacortes, Washington, on July 11, 1974. The recommendations po,-tain
to malfunctions in the combustion heater, causing smoke and toxic fumes to

enter the cabin through the heating and ventilation system.

The Safety Board has examined pages 70386 through 70388 of the Federal

Register dated October 23, 1980, and we are satisfied with the revisions to

14 CFR 23.859 fulfilling the two recommendations. The statub of A-76-82 and

-83 is now classified as "Closed--Acceptable Action."

We thank the FAA for actions taken.

Sincerjlv yours,

I1imes B. King

Chai r:,i in
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D C. 2059]

r-arch 2, 1981
OWFIr£ O l

THF A W)iNIST'Ar(*

The Honorable James B. King
Chairman, National Transoortation

Safety Board
800 Independence Avenue, Sm.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recomendations A-76-82 :,-:
A-76-83 issued June 17, 1976, and suoolements our letter of
September 15, 1976. This also responds to your letter of July 30, 19,
in which you requested an updated status report on these recoarenr 1 1.-),s.

A-76-82.

Amend 14 CFR 23.859 to incorporate the provisions set forth in

25.859(c) combustion air ducts, Paragraoh (1).

!-76-83.

Re uire that the ducts for both combustion air anc, ventilatinq -:r
which are in close proximity to a cobustion heater e made of
fireoroof materials.

FAA Corment.

Enclosed is a copy of the final rule published in the Federal Register
dated October 24, 1980. The Federal Aviation Administratior consilers
action on Safety Recommendations A-76-82 and A-76-83 c;-7lete1.

Sincerely,

Charles E. Weithoner
Acting Administrator

Enclosure
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OVAN'fb National Transportation
0 IV 7Safety Board

." vashington D C 20h94

office of
Chairman

JUL 3 0 '8
Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to National Transportation Safety Board Sjfet-

Recommendations A-76-82 through 84 issued June 17, 1976. These recor-

mendations stemed from the Safety Board's investigation of a Beech

Model D95A which crashed shortly after takeoff into Padilla Bav near
Anacortes, Washington, on July 11, 1974. The recommendations pertained
to malfunctions in the combustion heater, causing smoke and toxic fumez-

to enter the cabin through the heating and ventilating system. Safety
Recommendation A-76-84 is in a "Closed--Acceptable Alternate Action"

status. However, A-76-82 and 83 are maintained in an "Open--Acceptable

Action" status awaiting further responsive action by the Federal Aviatio.
Administration (FAA). The FAA's letter of September 15, 1976, indicated

that the subject was under study and that further action would be based

on the results of the study. In order to evaluate the progress of thesr

recommendations and update the public docket, we would appreciate an

updated status report.

Sincerely yours,
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

0SY

p', :riber i,), 1976

OrFIC[ of
THE ADMINISTRATOR

Honorable Webster B. Todd, Jr.
Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Washington, D.C. -'594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendations A-76-82 through 84.

Recommendation No. I. Amend 14 CFR 23.859 to incorporate the provisions
set forth in 25.859(c) combustion air ducts, Paragraph (I).

Recommendation No. 2. Require that the ducts for both combustion air
and ventilating air which are in close proximity to a combustion
heater be made of fireproof materials.

Com-rent. We are currently conducting a regulatory study with respect
to these recommendations. The study is scheduled for completion
;ebruary 1, 1977. The decision for further action will be based on
t-e results of the study.

Recommendation No. 3. Issue a maintenance bulletin which emphasizes
the importance of a preflight inspection of the heater combustion
air inlet hose and plastic ventilating air Inlet plenum on Beech
Model D95 aircraft and other Beech Model aircraft heater systems
so equipped.

Comment. The General Aviation Inspection Aids, Supplement No. 3,
dated November 1976 will carry an inspection aid emphasizing the
importance of preflight and followup inspection of combustion air
inlet hoses and plenums on Beech D95A and similarly equipped aircraft.

Sincerely,

C chran _

Ac'ing Deputy Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 A.M., E.DT., JUNE 17, 1976

(202) 426-8787 ISSUED: June 17, 1976

Forwarded to:

Honorable John L. McLucas
Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D. C. 20591 8-76-82 through 84

On July 11, 1974, a Beech Model D95A (N8888V) crashed shortly after

takeoff into Padilla By near Anacortes, Washington; four persons were

killed. The National Transportation Safety Board's investigation re-

vealed a malfunction within the combustion heater, which 
we believe

warrants corrective action in order to prevent similar 
accidents.

Our investigation revealed that smoke and toxic fumes entered 
the

cabin through the heating and ventilating system as a result 
of a fire

in the combustion air-inlet hose and its associated plastic 
air-inlet

plenum of the combustion heater.

An analysis of the combustion products from the flexible 
air-inlet

hose and the plastic foam insulation material (in the aircraft 
nose

cone, adjacent to the combustion hose) indicates that both 
materials

emit poisonous or noxious fumes when heated. The flexible hose emits

chloroprene, which depresses the central nervous system. The plastic

foam material emits tolylene-diisocyanate (TDI) an extremely 
noxious eye

and lung irritant.

An analysis of the combustion products from the plastic air-inlet

plenum indicates that it emits acrylonitrite, a severe skin 
and eye

irritant which inhibits cellular respiration in a manner 
similar to

hydrogen cyanide.

Trace amounts of hydrogen cyanide were detected in the combustion

products of the plastic foam material; a more significant 
amount of

hydrogen cyanide was detected in the combustion products 
of the plastic

air-inlet plenum.
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Honorable John L. McLucas - 2 -

The Safety Board believes that the combustion air duct should not
have a common opening with the ventilating airstream unless flames from
backfires or reverse burning cannot enter the ventilating airstream
under any operating condition, including reverse flow or malfunctioning
of the heater or its associated components.

Finally, the Board believes that any combustion air-inlet hose and
ventilating air ducts which are in close proximity to the combustion
heater should be constructed of fireproof materials.

In view of these hazards, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Amend 14 CFR 23.859 to incorporate the provisions set
forth in 25.359(c) combustion air ducts, Paragraph (1).
(Class II--Priority Followup.) (A-76-82)

Require that the ducts for both combustion air and venti-
lating air which are in close proximity to a combustion
heater be made of fireproof materials. (Class II--
Priority Followup.) (A-76-83)

Issue a maintenance bulletin which emphasizes the im-
portance of a preflight inspection of the heater com-
bustion air inlet hose and plastic ventilating air inlet
plenum on Beech Model D95 aircraft and other Beech Model
aircraft heater systems so equipped. (Class Il--Priority
Followup.) (A-76-84)

TODD, Chairman, McAOAMS, HOGUE, BURGESS, and HALEY, Members concurred
in the above recommendations.

By:We ster B. Todd, Jr.
Chairman

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE ISSUE
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS
DOCUMENT SHOULD BE MADE PRIOR TO THAT DATE.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, 0 C. 20591

. -T

March 17, 1981 s,*t

OFFICf OF
rHE ADMNIS1 RATOU1

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendations A-76-110
and A-76-113 issued August 20, 1976, and supplements our letter of
November 19, 1976.

A-76-110.

Evaluate the feasibility of specifying stick force gradient requice-
ments uniquely applicable to aerobatic airplanes in 14 CFR 23.155,
"Elevator Control Force In Maneuvers."

FAA Comment.

Our letter dated November 19, 1976, responding to A-76-110, indicated
that the Federal Aviation Administration (FAA) had a study project in
progress. That project has been completed and results documented In
Report No. FAA-RD-78-113 dated August 1978. This report is titled,
"A Study of Longitudinal Controllability and Stability Requirements
for Small General Aviation Airplanes" (copy enclosed). This report
generally supports the provisions in Section 23.155 relative to
elevator control forces in maneuvers. As a result of our findings, we
do not believe uniquely applicable stick force gradient requirements
are needed for aerobatic airplanes and, accordingly, FAA considers
action on Safety Recommendation A-76-110 completea.

A-76-1 13.

Require the installation of accelerometers in all aerobatic airplanes.

FAA Comment.

In our letter of November 19, 1976, we pointed out that the report
upon which the recommendation was based failed to show that the
accidents mentioned could have been prevented if an accelerometer had
been installed. Nevertheless, we agreed to conduct a study on the
need for a rule change to require accelerometers in all aerobatic

aircraft.
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In the process of developing such a program, we Iha!, (Oil( lndtoi ,.it i,
research and development effort is not warranted. A'robatic airpl.in
load factors are currently plus 6 and minus 3. Should the pilot
approach these limits, he receives adequate physiological wlrninu, in

the form of approach to blockout or redout arid would normally be
expected to ease-off on the maneuver, thereby, naturally redut ng load!
forces.

In the absence of further justification, we cannot find reasonable,
grounds to pursue any further study on this recommendation.

Accordingly, FAA considers action completed on Safety Recommendation
A-76-1 13.

Sincerely,

Charles E. Weithoner
Acting Administrator

Enclosure

l168

I o " _

r - --



, l'-ARTIENT OF TRANSPORTATION
UERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

OFFICE OF
THE ADMINISTRATOR

Ilonomale W,-bster B. Todd, Jr.
Chir, :M, National Transportation Safety Board
8R..) 1 ,,:rnndence Avenue, S. 14.

[)cxc 2r. C. 'r59n

This is in respion.e to NTSB Safety Recommendations A.-76-105 through 115.

Ue cerLainly share your concern over general aviation accidents involving
acrobatic flight. We do not believe, however, that all of the accidents
listed in the S-ecial Study, Report No. NTSB-AAS-76-4, support t:ie ',ntent
of the recommendations. For example, 51 of the 105 accidents listed
indicated stall/spin involved. An analysis of the data included revealed
th following: Twelve cases involved low flying, "buzzing," etc., whichpreceded a stall, four cases involved pilot use of alcohol, three cases( involved improper c.g. location and six involved low experience pilots.
Thus, 25 of the EA stall/spin accidents may not have involved intentional
acrobatics, but were likely the consequence of inexpert, careless, or
reckless operation.

The FAA is continually campaigning against unauthorized acrobatics and
careless and reckless operations.

Recommendation No. 1. Expand the presentation of flight instructor stall/
spin indoctrination clinics patterned after the one initially held in
FAA's Central Region on August 15-17, 1975, to include all FAA Regions
and various popular make and model airplanes.

Comment. We issued FAA Order 8440.11, "Guidelines for Flight Instructor
Stall/Spin Clinics," on March 10. This order encourages all regions to
develop and implement stall/spin clinic presentations.
Recommendation No. 2. Require a commercial flight instructor to hold a

"letter of competence" or its equivalent before providing aerobatic
instruction other than that routinely required during the normal coursecif fraininr for airman certification tests.

il;(:caLion N _. 3 Require that pilots obtain a logbook endorsen-:nt
P. ,irobaLic flight instructor before performing aerobatic maneuvers., h- those reclu i red in connection with airman certification tests.
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Comment. Certain pilot tra ii l ii r ,neuvers w I ch d re C ), f i ,d a,
acrobtic maneuvers in accordurace with 14 C1 R 91.1 are required for
pilot certification. Proficiency in teachinj these fioneuvers is
required of flight instructors. Wle do not believe thr[ the (staiihrrem,
of a class of acrobatic flicjht instructors is justified based on the
evidence available at this time.

Recommendation No. 4. Issue an Advisory Circular rxplaininq the
operational considerations, airworthiness requ iremi,ts, and safety is:c.'.
associated with the performance of aerobatics.

Comment. We concur with this recommendation. A project to develop an
advisory circular is being established. We expect issuance by March I1
1977.

("-Recormendation No. 5. Require that all airplanes subsequently certif.icted
in the aerobatic category, including those previously certificated in
another category under a Regulatory Part other than 14 CFR 23, conform
with the currently applicable structural criteria in Subiart C of FAR 23,
part cularly the provisions relating to limit maneuvering I oad factors.

C i Coment. The structural failures listed in the study and in our record-
do nt justify action at this time.

Recommendation No. 6. Evaluate the feasibility of specifying stick lorce
gradient requirements uniquely applicable to aerobatic airplanes in 1A
CFR 23.155, "Elevator Control Force in Maneuvers."

Comm-ent. The accidents listed in the study do not support; action to
increase stick force for acrobatic aircraft. 14 CFR 23.155, llevator
Control Force in Maneuvers, was first introduced in 1973 in an attempt to
relite stick force to weight and, therefore, size, to be applicable to
all Part 2j aircraft. We have had insufficient feedback as yet from
industry to assess the effects of applying this rule since aircraft are
generally being certificated under the older certification rules. 1e
have already initiated a project to study the desired n'inimum linearity
and gradient of stick forces for generating positive load factors. The
project is scheduled for completion in mid-1977. The proorain results,
if valid, will apply to all 14 CFR 23 aircraft.

Recommendation No. 7. Amend 14 CFR 91.71, "Aerobatic Flight" tLo include
a schedule of minimum initial spin altitudes.

Comment. Because of the many types and models of spin-capable airp1~mn .
we believe that a regulatory schedule of initial spin altitudes to
recognize individual performance and characteristics would be cumbe;soine
and impractical. We believe tiat the minim.u:: altitude for recovery or
completion of naneuvers specified in 14 CFR 91./(d) provides a sat.isfacto)ry
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margin of safety. We also believe that airnen should be reminded that
spin entry altitudes are essential to assure the safe altitude margini'.
specified in 91.71(d). We will include such a reminder in the proposed-
advisory circular which we discussed in A-76-108.

Recommendation No. 8. Conduct an intensive accident prevention camiiiIjn
to emphasize and enforce effectively the provisions of 14 CFR 91.71,
"Acrobatic Flight," and 14 CFR 91.9, "Careless or Reckless Operation."

Comment. The accident prevention program emphasizes and will continue
to emphasize safety measures for acrobatic flight and 14 CFR 91.9,
"Careless or Reckless Operation." During the period covered by the
study, calendar years 1972 through 1974, the FAA processed 183 acrobatic
violation reports.

Recommendation No. 9. Require the installation of accelerometers in all
aerobatic airplanes.

Comment. We do not nave any evidence that accelerometers would have
prevented any of the three overload cases listed in the study. However.
a more thorough study may reveal support for the recommendation. We
intend to conduct such a study and will report our findings to you by
July 1, 1977.

Recommendation No. 10. Amend 14 CFR 23.337, "Limit Maneuvering Load
Factor," to increase the rinimum required, negative limit maneuvering
load factor for aerobatic airplanes from -3.0 to -4.5.

,4 Recommendation No. 11. Amend 14 CFR 23.333, "Flight Envelope',' to require
that the negative maneuvering load factor specified in 14 CFR 23.337 for

.' gthe aerobatic category remain constant between design cruising speed and
design dive speed.

Comment. We do not have any evidence of failures due to negative loading.
We do not believe that amendment of CFR 23.337 is justified at this ltime,

Sincerely,

6J..Coh ran
Acting Deputy Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

FOR RELEASE: 6:30 A.M., E.D.T., AUGUST 20, 1976
(202) 426-8787 ISSUED: August 20, 1976

-----------------------------------------
Forwarded to:

Honorable John J. McLucas
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, 0. C. 20591

A-76-105 through 115

-------------------------------------

The National Transportation Safety Board has completed a special
safety study titled, "General Aviation Accidents Involving Aerobatics,
1972-1974." This study was prompted by the continued occurrence in
recent years of fatal aerobatic accidents. For example, from 1972
through 1974, 105 such accidents resulted in 107 fatalities and 21
serious injuries. The Safety Board believes that, in view of the grow-
ing interest In sport aerobatics and the continuing manufacture of
airplanes certificated for aerobatic operation, an effort should be made
to reduce the number of aerobatic accidents.

The study revealed several areas in which corrective action is
necessary:

Aerobatic Training--. There are no regulations which relate directly io
the aerobatic curriculum or to a pilot's aerobatic proficiency or
experience since there are no certification tests or airman ratings
required in connection with the performance of aerobatics. This lack of
regulatory influence prompts concern in two related areas: The qualifi-
cations of the aerobatic flight instructor, and the unrestricted performance
of aerobatic maneuvers by pilots lacking adequate training or experience.
The operational implications and safety aspects relating to aerobatics
are, in many respects, no less critical than those associated with other
areas of operation requiring special training and experience, for example,
instrument flight. It is essential, therefore, that all pilots performing
aerobatics be thoroughly familiar with all of the approved flight maneuvers,
specialized operational techniques, and performance flight characteristics
of each make and model airplane flown aerobatically. Moreover, the
student aerobatic pilot should not perform solo aerobatic maneuvers
without the explicit approval of a qualified aerobatic flight instructor.
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Honorable John L. McLucas - 2 -

Aerobatic Operations/Airworthiness--. It is recognized that the airworthines.
standards in 14 CFR 23 are only minimal standards and that certification
in the aerobatic category does not necessarily mean that all types of
aerobatic maneuvers may be performed. Moreover, if those aerobatic
maneuvers approved for a particular airplane were always flown by experienced
aerobatic pilots, the probability of exceeding the design flight envelope
would not be significant. Professional aerobatic pilots, however, tend
to fly higher strength, higher performance airplanes with relatively few
restrictions while the novice aerobatic pilots routinely fly more restricted
types. Because of the significant difference in structural limitations
between several currently popular aerobatic airplanes, the label "certified
for aerobatics" may result in a false sense of security by suggesting or
implyipg an operational or structural capability that does not exist.
In view of this fact, the expanded interest in aerobatics, and the
perfoas nco of increasingly sophisticated aerobatic maneuvers by relatively
inexperienced pilots, it is increasingly essential for pilots to completely
understand all of the operational implications associated with the
performance of aerobatics and for manufacturers and FAA to assure an
adequate margin of safety in maneuvers flown by these pilots, particularly
inverted maneuvers.

Regulatory requirements for certification in the aerobatic category
have been improved and expanded over the years with respect to structural
standards which distinguish between type of airplane operation, demonstration
of maneuvers for which certification is requested, specifications regarding
approvW types of aerobatic maneuvers and entry speeds, etc. While
applications for original certification are processed in accordance with
14 CFR 23, an airplane previously certificated in the normal category
under an older Regulatory Part such as CAR 4A may be currently certificated
in the aerobatic category under that same (less rigorous) Part. This
does not appear appropriate from an operational, technological, or
safety point of view and the number of years in which a product may be
certificated in accordance with a particular version of the airworthiness
requirements should be limited.

The National Aeronautics and Space Administration has studied the
actual flight loads on a number of general aviation airplanes for comparison
with their design flight envelopes, including accelerations measured
during individual practice, and competitive aerobatics. The study
disclosed significant exceedences of the negative limit load factor
required by 14 CFR 23 for certification in the aerobatic category when
obligatory groups of outside-type competitive maneuvers were performed.
They Also found that pilot control forces were not necessarily a reliable
indication of negative normal load factors nor would the control forces
be a physical limit for load factors that exceeded the minimum required
negative load factors. The Safety Board recognizes that these competitive
type maneuvers are not approved in all aerobatic airplanes. Nonetheless,
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in view of the novice pilot's increasing exposure to aerobatics, the
relative ease of inducing high negative load factors, and the demonstrated
manufacturing and economic feasibility of increased structural limits
(for example, the Bellanca Decathlon has limit maneuvering load factors
ranging from -5 to +6), consideration should be given to expanding the.
design flight envelope for aerobatic certification and to the specification
of stick force gradients uniquely applicable to aerobatic airplanes.

Aerobatic Accidents At Low Altitude--. The majority of stalls and spins
in aerobatic related accidents occur at low altitudes--altitudes that
make recovery difficult or impossible. In addition, many o' . colli-sions
with ground or water, wires, poles, and trees also reflect Ow#. azards
of performing aerobatics at low altitude. Flights conducted at these
altitudes are, for the most part, contrary to and in violation of the
provision contained in FAR 91.9 "Careless or reckless operations," and
FAR 91.71 "Acrobatic Flight" which prohibits aerobatics at an altitude
below 1,500 ft above the surface. Accident prevention efforts, therefore,
should logically focus primarily on the application of more effective
measures of enforcement.

Spins--. In years past, spins and spin recovery procedures have been
over-simplified to some degree and only recently has it been emphasized
that the recovery process required for consistent, optimum results in
some airplanes may be very precise. There are, moreover, various operational
circumstances stemmiing from confusion, apprehension, disorientation, or
the misapplication of flight controls which may seriously thwart the
recovery process. Because some of the knowledge regarding spin recovery
techniques has only recently been attained, flight instructors are not
generally aware of many of the operational implications. In an effort
to disseminate the most recent spin recovery information, the FAA's
Central Region devoted the entire issue of their "Flight Instructor
Bulletin" of August 1975 to the subject of spins, In addition, the
Central Region also initiated a series of stall spin clinics for flight
instructors in order to brief them regarding the precise spin character-
istics of various make and model airplanes and, through actual flight
demonstrations, provide appropriate operational indoctrination. The
flight instructor plays a vital role in connection with both the pre-
vention and teaching of spins. The Safety Board believes, therefore,
that these stall spin clinics should be conducted in all FAA Regions.

In a number of accidents involving spins it appeared that the
relatively low altitude involved provided little or no margin for operational
error such as inept or delayed recovery, misjudgment of altitude, dis-
orientation,etc. Also, certain operational vagaries or anomalies were
recently given considerable attention when several flight instructors
complained of experiencing difficulties in recovering from spins. As a
result of these accidents and incidents, the initiation of spins at
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higher, conservative altitudes is being increasingly emphasized. Moreover,
in view of the expanding interest in aerobatics, the Safety Board believes
that FAR 91.71 should be amended to include a schedule of minimum initial
spin altitudes; for example, no spin regardless of time, duration, or
number of turns should be permitted to be initiated below an altitude of
3,500 ft above the surface and spins initiated at this altitude should
not exceed a designated number of turns before recovery is begun. A
conservative increment in altitude should be required for each additional
spin turn or fraction thereof.

Load Fpctor Measurement--. Despite all the emphasis placed on the
critical importance of observing an airplane's limit load factors duing
the performance of aerobatic maneuvers, accelerometers are not required
on most aerobetic airplanes. While aerobatic pilots may acquire a
general "seat of the pants" capability for sensing the approximate order
of magnitude of load factors, critical dependence on this means alone to
assure operation within rather precise limits does not appear justified.
As previously pointed out, stick forces themselves are not necessarily a
reliable indication of load factor, particularly negative load factor.
Nor do stick forces pose any significant physical constraint to the
generation of excessive load factors. Because accelerometers are operationally
useful and fundamentally related to the performance of aerobatic maneuvers,
the Safety Board believes that they should be installed in all aerobatic
airplanes.

In view of the above, the National Transportation Safety Board
recommends that the Federal Aviation Administration:

Expand the presentation of flight instructor stall/spin
indoctrination clinics patterned after the one initially
held in FAA's Central Region on August 15-17, 1975, to
include all FAA Regions and various popular make and
model airplanes. (Class II--Priority Followup.)
(A-76-105).

Require a commercial flight instructor to hold a "letter
of competence" or its equivalent before providing acro-
batic instruction other than that routinely required
during the normal course of training for airman certi-
fication tests. (Class Ill--Longer-Term Followup.)
(A-76-106).

Require that pilots obtain a logbook endorsement from an
aerobatic flight instructor before performing aerobatic
maneuvers other than those required in connection with
airman certification tests. (Class 111--Longer-Term
Followup.) (A-76-107).
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Issue an Advisory Circular explaining the operational
considerations, airworthiness requirements, and safety
aspects associated with the performance of aerobatics.
(Class Il--Priority Followup.) (A-76-108).

Require that all airplanes subsequently certificated in
the aerobatic category, including those previously certi-
ficated in another category under a Regulatory Part other
than 14 CFR 23, conform with the currently applicable
structural criteria in Subpart C of FAR 23, particularly
the provisions relating to limit maneuvering load factors.
(Class II--Priority Followup.) (A-76-109).

Evaluate the feasibility of specifying stick force gradient
requirements uniquely applicable to aerobatic airplanes
in 14 CFR 23.155, "Elevator Control Force in Maneuvers."
(Class III--Longer-Term Followup.) (A-76-110).

Amend 14 CFR 91.71, "Aerobatic Flight" to include a
schedule of minimum initial spin altitudes. (Class II--
Priority Followup.) (A-76-111).

Conduct an intensive accident prevention campaign to
emphasize and enforce effectively the provisions of 14
CFR 91.71, "Acrobatic flight," and 14 CFR 91.9, "Careless
or Reckless Operation," (Class II--Priority Followup.)
(A-76-112).

Require the installation of accelerometers in all aerobatic
airplanes. (Class III--Longer-Term Followup.) (A-76-113).

Amend 14 CFR 23.337, "Limit Maneuvering Load Factor," to
increase the minimum required, negative limit maneuvering
load factor for aerobatic airplanes from -3.0 to -4.5.
(Class Ill--Longer-Term Followup.) (A-76-114).

Amend 14 CFR 23.333, "Flight Envelope" to require that
the negative maneuvering load factor specified in 14 CFR
23.337 for the aerobatic category remain constant between
design cruising speed and design dive speed. (Class
III--Longer-Term Followup.) (A-76-115).
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Honorable John L. McLucas - 6 -

TODD, Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, and..H4LEY,
Members, concurred in the above recommendations.

By: Webster B. Todd, Jr.
Chairman

THESE RECOMMENDATIONS WILL BE RELEASED TO THE PUBLIC ON THE ISSUE
DATE SHOWN ABOVE. NO PUBLIC DISSEMINATION OF THE CONTENTS OF THIS
DOCUMENT SHOULD BE MADE PRIOR TO THAT DATE.
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20592

March 3, 1981

OFFICE OF
THE AOMINfSTRATOR

The Honorable James B. King

Chairman, National Transportation Safety Board

800 Independence Ave., S.W.

Washington, D.C. 20594

Dear Mr. Chairman:

The following information updates the status of action taken by the

Federal Aviation Administration (FAA) concerning NTSB Safety Recommendatic-

A-77-48.

Recommendation A-77-48. Standardize word and phrase contractions contained

in Federal Aviation Administration publications, or in interagency publica-

tions approved by the Federal Aviation Administration to assure that there
are no authorized abbreviations with dual meanings, or different abbrevia-

tions with the same meanings, used for air traffic control, communications,

or associated services.

Comment. Our letter of June 7, 1979, advised you of the actions we had
taken to resolve the problems enumerated in your Recommendation A-77-4F.

At that time, we also advised you that the solution to the problem was not

an easy one and would necessitate an ongoing committee to study the

problem and to monitor the fu. re assignment of contractions.

We would like to update our response on the current status of this

recommendation.

1. Air Traffic Service manuals and handbooks have been purged of unauthor-
ized or inconsistent abbreviations that were not in consonance with the FAA

Contractions Handbook.

2. The working group comprised of FAA, National Weather Service, and tli

Department of Defense will be an ongoing forum for coordinating the intr--
duction of new contractions into general use and ii-nitoring the use of

contractions and abbreviations used in air traffir control, communications,

and associated services.

Based on the above actions, we feel that we have met the intent of NTSF

Recommendation A-77-48.

Sincerely,

179 charles E. Weithonor
Acting Administrator
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

June 7, 1979

OFFICZ OF
TNC ADMINISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 independence A,-., S.W.
Washington, D. C. 20594

Dear. Chairman:

The following information updates the status of action taken by the
Federal Aviation Administration (FAA) concerning NTSB Safety
Recommendation A-77-48.

Fecommendation A-77-48. Standardize word and phrase contractions
contained in Federal Aviation Administration publications, or in
interagency publications approved by the Federal Aviation Administration,
to assure that there are no authorized abbreviations with dual meanings,
or different abbreviations with the same meanings, used for air traffic
control, communications, or associated services.

Co---nent. Our letter of August 25, 1977, agreed with your recommendation.
A study of the project established for the purpose of standardizing word
anc phrase contractions contained in FAA publications was coordinated
with user agencies and the International Civil Aviation Organization. A
tentative completion date for the project was 18 months.

T-.e project has not been completed nor do we anticipate it will be before

Jne 1980. A solution to the problem of one organization using a particu-
_ r contraction to mean one thing, and another organization using the same
c:n:raction to mean something else, is not easy. It is an ongoing problem;
cne 'Thicn requires continuous attention of our ongoing committee to keep
contrac:ions as uncomplicated as possible. To date the following actions
nave been taken:

. ormed an informal working group comprised of Federal Aviation
A'Ministration, National Weather Service and Department of Defense
personnel to study this problem and to monitor the future assignment
ci contractions.

" incorporated into the United States Civil Notice to Airmen (NOTAM)
System Handbook, 7930.2, instructions to NOTAM originators to use only
those contractions contained in the Contractions Manual, 7340.1.
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3. Completed a study of contractions used by the Military, Federal
Aviation Administration, National Weather Service and the International

Civil Aviation Organization. Where possible, differences will be
elminated.

An interim status report concerning the completion of this project will
be provided to your office in January of 1980.

s ely,

Langhor-ne Bond
Administrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: June 24, 1977

-----------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDAT ION (S)
Federal Aviation Administration
Washington, D. C. 20591 A-77-48

On February 10, 1977, a twin engine airplane was operating on an
instrument flight rules (IFR) flight plan at 10,000 feet m.s.l. along
Victor Airway 456 near Mt. Iliama, Alaska. The airplane was 3,000
feet below the minimum en route altitude (HEA) for that segment of the
airway and presumably crashed, although no wreckage has been found.

The investigation of this accident revealed that a current Notice
to Airmen (NOTAM) read "AKN BAK-12 CNTR 11/29 OTS," indicating that an
arresting system at King Salmon Airport, Alaska, the destination airport,
was out of service. The remarks section of the pilot's IFR flight plan
read"AKN BC 12 OTS" in4icating that he believed a locali;er (back course)
for runway 12 at King Salmon Airport was out of service. Based on the
disparity between the NOTAM and the pilot's remarks, the Board believes
that the pilot misunderstood the NOTAM. We believe that some aviation
contractions are ambiguous because various segments of the aviation
community use contractions which are not standardized. Some examples are:

CONTRACTIONS MEANING SOURCE

OTS Out of Service Airman's Information
Manual

Contractions

Handbook 7340.1E

OTS Organized Track ATC Handbook 7110.65
System

O/S Out of Service Flight Information
Publication

2109
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Honorable Langhorne M. Bond - 2 -

OT Other Times Flight Information
Publication

OT On Time Contractions
Handbook 7340.1E

Although the pilot's apparent misinterpretation of the NOTAM vas not a
causal factor in this accident, we believe that commonly used contractions
should be standardized and should have precise meanings.

Consequently, the National Transportation Safety Board recommends that
the Federal Aviation Administration:

Standardize word and phrase contractions contained in
Federal Aviation Administration publications, or in
interagency publications approved by the Federal
Aviation Administration, to assure that there are no
authorized abbreviations with dual meanings, or
different abbreviations with the same meanings, used
for air traffic control, connunications, or associated
services. (Class III Longer-term followup.) (A-77-48)

TODD, Chairman, BAILEY, Vice Chairman, McADAMS, HOGUE, and HALEY,
Members, concurred in the above recommendatidj

By: Webster B. Todd, J
Chairman
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National Transportation Safety Board
it Washington, DC. 20594

Office of the Chairman

Honorable J. Lynn Helms
Administrator Designate
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

This is to acknowledge the Federal Aviation Administration (FAA)

letter dated March 17, 1981, further responding to National Transporta-
tion Safety Board Safety Recommendation A-77-58 issued September 9,
1977. The recomendation pertained to a problem involving supplemental

oxygen masks for general aviation aircraft. We recommended that the FAA
develop a Technical Standard Order (TSO) for continuous flow oxygen
masks.

The Safety Board is pleased to note that the FAA is proposing a TSO

for general aviation oxygen masks and will seek public comment on the

proposal prior to May 1, 1981. We appreciate the FAA's offer to keep us

informed of further significant progress. Safety Recommendation A-77-58
is maintained in an "Open--Acceptable Action" status.

Sincerely yours,

t87
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
~\ AK

March 17, 1981 * 0

OFFICE
r 

OF

THE ADMINISTRATOR

The honorable Janes B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, Sv.
Washington, D.C. 20594

Dear r. Chairman:

This is in further response to NSI3B Safety Ieconaiendation A-77-58
issued Septei.iber 9, 1977, and supplements our letter of June 14,
1978. This also responds to your letter of Auyust 18, 1980, in which
you requested an updated status report.

A-77-58.

Develop a Technical Standard Order (TSO) for continuous flow oxyyen
masks.

FAA Comment.

In 1978 the Society of Automotive Engineers (SAE) issued Aerospace
Standard (AS) 1224A, Continuous Flow Oxygen Masks, (For Non-Transport
Categjory Aircraft). Project work on a Technical Standard Order (TSO)
for such imasks was then deferred because of a continuiny regulatory
backlog. In order to resolve this problem, the TSO revision proyrain
project was initiated in 1979 and adopted in 1980. Under the new TSO
systn, the public will be given 90 days to commnent on proposed new
or revised TSO's but it will not be necessary to go through the
formal rulemaking process.

The Federal Aviation Administration intends to incorporate AS 1224A
by reference as a TSO for general aviation oxygen masks, and seek
public comment on the subject prior to May 1, 1981. We will keep
the Board informed of further sicjnificant progress on Safety
Recommendation A-77-58 after the close of this public conent
period.

Sincerely,

Charles E. Weithoner
Acting Administrator
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National Transportation

0 Safety Board

WashingonODC 20594

Officeof August 18, 1980
Chairman

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to National Transportation Safety Board Safety
Recommendation A-77-58 issued September 9, 1977. This recommendation
pertained to a problem involving supplemental oxygen masks for general
aviation aircraft. We recommended that the Federal Aviation Admin-
istration (FAA) develop a Technical Standard Order (TSO) for continuous
flow oxygen masks.

In your letter of November 4, 1977, you indicated that the FAA had
initiated a project to develop a standard for a new TSO, and that a
regulatory project would be initiated when the Society of Automotive
Engineers (SAE) standard was completed. In your further response of
June 14, 1978, you indicated that the completion of the SAE Committee
A-10, Aircraft Oxygen Equipment Standard development project, had been
delayed and that you expected to receive the standard by the end of
1978.

In order to evaluate the progress of this recommendation and update
the public docket, we would appreciate an updated status report.

Sincerely yours,

1 Jar-cs B. King
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

June 14, 19/8

OFFICE OF
THE AOMINISTRAIOR

Honorable James B. King
Clirtan, ational Transportation Safety board
SDc !ndependence Avenue, S.W.

;qa hr~tnD.C. 20594

Dear NIr. Chairman:

This is to advise that Federal Aviation Administration action with
respect to NTSB Safety Recommendation A-77-56 has been completed
acd to inforx you of the status of A-77-58.

A-77-56. Issue an Airworthiness Directive to require that all Scott
Aviation "Sky ;.asks" be modified so that the dilution valve filter is
positively retained.

Action. fle conducted a Quality Assurance Systems Review (QASAR) at
tma Scott .aiufacturing plant. The findings were as follows:

.i. Scott has delivered approximately 10,000 masks per year for ten
years. No reports of problems similar to the one described have
been received.

2. Scott ias designed and produced a filter retainer which is available
to all ownerz uf earlier prodoction aasks. This retainer is supplied

t c h,;-nrC-; at no cost. All new production masks have the retainer

3. Scott has publicized the nask modification and the availability of
the filter retainer through Business and Cortmercial Aviation and AOPA
Pi lot :iugaz.nes.

T!Ac Ar(h 197" Supplement to the General Aviation Inspection Aids
cotainz a description of the incident and informalion on the procedure

,'obtaLrr!-,: a filter, retainer. A copy of the "Aids" ite-:i is enclosed.

vlvw i te above, we do not consider the issuance of an airworthiness
;t f- od . .3n ..o furthsr action on this ite

193
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The Co1icing is the statusz ui FA!, action withrcu( oI
Reco::mendation A-77-56.

A-(7-58. Develop a Technical Standard Order, (TSO) far con'Uinu-Uj f~
oxygen rrasks.

S ra t us . Completion of the SAE Commfittee A-iD, Air'craft Oxygen cipz-n
Sta.idard developrment project, noted in our November 4, 1977, nate ,;c
been delayed. We now expect to receive this standard by the end aof'1o

Sincerely,

Quentin S. Ayl®r
Deputy Administrator

Enclosure
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DEPARTMENT OF TRANSPORTATION
FFDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

CKL y 9aiy .
n{ Cnai.rman

hr. Lervil Trinspurtation SafeLy Board OFFICE OF

2'') "n. ChK n~r IAvenue, S. W. THE ADMINISTRATOR

9:aj.hi ngLui, 2).2. ?0594

Lr)ij !. i n t.o NT3 Safety Recommendations A-77-56 thru
A- 77 -.

A-7-56. Issue an Airworthiness Directive to require that all Scott
Aviation "SKy asks" be modified so that the dilution valve filter is
positively retained. (Class I - Urgent Followup)

Comment. We Londucted a Quality Assurance Systems Analysis Review
(QASAR) during the week of October 3. We are evaluating the report
of findings and will make further comments on this recommendation
as soon as our evaluation is complete. We expect to complete this
within the next 30 days.

A-77-57. Issue a Telert Maintenance Bulletin to alert all operators
of' aircraft equipped with Scott Aviation "Sky Masks" to check visually
the security of the dilution valve filter before each use of the mask
until the mlak is modified. (Class I - Urgent Followup)

Comment. We have issued General Aviation Notice No. N 8620.4 which
djrecti ,iJrwLrthiness inspectors to alert operators of aircraft
e.quipped with the Scott "Sky Mask" of the possible dislodging of
the dilution valve filter.

A-'(7-58. Develop a Technical Standard Order (TSO) for continuous
flow oxyg;en masks. (Class II - Priority Followup)

Comment. We have initiated a project with SAE Committee A-10, Aircraft
Oxygen Equipment, to prepare a standard to be referenced in a new TSO
For non-transport category oxygen masks. We expect the SAE standard
:,x be completed by January 1, 1978. We will initiate a regulatory
prJect when we receive the SAF document.

,;L.V y,

rnv fiend
.kdmini,;t r:lt or
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: September 9, 1977

---------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator SOMENDATION(S)
Federal Aviation Administration SAFETY RE
Washington, D. C. 20591 A-77-56 through 58

---------------------------

The National Transportation Safety Board has ,become aware of
a serious problem involving supplemental oxygen masks for general
aviation aircraft. The Safety Board believes that the problem has
potentially disastrous consequences and requires immediate action
by the Federal Aviation Administration (FAA).

On August 3, 1977, a Piper Aztec (PA-23), N62816, was en route
from Bozeman, Montana, to Salt Lake City, Utah, with two pilots
aboard. The flight was er,return tri;p,~.gwl _r.taxi flight for
which the passengers deplaned at Bozeman. Immediately after the
pilots donned their oxygen masks, the copilot began to choke
because an object had lodged in his throat. He managed to dis-
lodge and swallow the object with great difficulty. The pilot-
in-command removed his mask and found a circular filter that had
been partially dislodged. This diluter valve filter was missing
from the copilot's mask and obviously was the object on which he
had choked. Had this flight been a single-pilot operation, aircraft
control might have been lost.

These oxygen masks were manufactured by the Scott Aviation
Division of A-T-O, Inc., as "Sky Mask," Part No. 2314-17. The
masks were supplied by Piper Aircraft Corporation as part of the
aircraft oxygen system. According to Scott Aviation personnel,
thiR type of mask is used in all types of general iviation aircraft
for pilot and passenger supplemental oxygen. Other masks manu-
factured with the same dilution valve filter as the filter involved
in this incident are manufactured under Part Nos. 28314, 28315,
and 28317.

197
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Honorable Langhorne M. Bond - 2

Oar inspection of the "Sky Mask" revealed that the filter can be
dislodged easily by squeezing the pliable face piece of the mask as
one might do when donning the mask or adjusting it to the facial contours.
An inspection of the container in which this oxygen mask is sold revealed
the following legend on the container in large print: "FAA Proven to
34,000 feet." While this legend implies that the mask was FAA approved,
it was not. Since the mask is a continuous-flow, restricted-phase
dilution mask, it does not have to conform to Technical Standard Order
(TSO) requirements.

The Safety Board found that the FAA's Civil Aeromedical Institute
(CAMI) had tested this mask along with other dilution-type masks from a
biomedical standpoint. No engineering design evaluations were made by
CAMI. Since there are no definitive requirements for oxygen masks in
14 CFR 23, an FAA inspector would have no basis on which to approve a
mask as part of an aircraft's installed oxygen system. FAA approval also
Is not required when the mask is bought and used by an individual aircraft
operator. The Board believes that equipment so closely related to the
safety of flight should be more closely controlled by appropriate technical
standards.

Therefore, the National Transportation Safety Board recommends that
the Federal Aviation Administration:

Issue an Airworthiness Directive to require that all Scott
Aviation "Sky Masks" be modified so that the dilution
valve filter is positively retained. (Class I - Urgent
Followup) (A-77-56)

Issue a Telert Maintenance Bulletin to alert all operators
of aircraft equipped with Scott Aviation "Sky Masks" to
check visually the security of the dilution valve filter
before each use of the mask until the mask is modified.
(Class I - Urgent Followup) (A-77-57)

Develop a Technical Standard Order (TSO) for continuous
flow oxygen masks. (Class II - Priority Followup) (L-77-58)

TODD, Chairman, BAILEY, Vice Chairman, McADAMS and ROGUE, Members,
concurred in the above recommendations; HALEY, Member, did not participate.

By: K Baley

Acting Chairman



National Transportation Safety Board
Wasriqig D C 20594

Offce of the Chairman

Honorable J. Lynn Helms

Administrator Designate
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

We acknowledge the Federal Aviation Administration (FAA) letttev
dated March 17, 1981, further responding to Safety Recommend:ition
A-77-63 issued September 27, 1977. This recommendation emanated fron;
our investigation of a Southern Airways DC-9 accident at New Hopt.

Georgia, on April 4, 1977. We recommended that the FAA:

"Expedite the development and implementation of an aviatir,
weather subsystem for both en route and terminal area
environments, which is capable of providing a real-timc
display of either precipitation or turbulence, or both and
which includes a multiple-intensity classification scheme.
Transmit this information to pilots either via the controilbi
as a safety advisory or via an electronic data link."

The Safety Board is pleased to note the FAA's many efforts to
improve weather detection and display. We would appreciate being kept
informed of further significant progress on this recommendation which wk

are maintaining in an "Open--Acceptable Action" status.

Sincerely yours,

J. es K ing
C ai n



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHIrGTON, DC. 20591

March 17, 1981 .-'-

The Honorable James B. King o' o'

Chairman, National Transportation r.r DIIISTieATOR

Safety Board

800 Independence Avenue, S.W.

Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTS8 Recommendation A-77-63 Issued
September 27, 1977, and supplements our letter of October 3, 1979.
This also responds to your letter of September 12, 1980, in which

you requested an updated status report on Safety Recommendation

A-77-63.

A-77-63.

Expedite the development and implementation of an aviation weather
subsystem for both en route and terminal area environments, which is

capable of providing a real-time display of either precipitation or

turbulence, or both and which includes a multiple-intensity

classification scheme. Transmit this information to pilots either
via the controller as a safety adviory or via an electronic data
link.

FAA Comment.

In our October 3, 1979, letter we identified a number of ongoing

efforts designed to improve weather detection and display. These
various programs are progressing as planned. The scope of some

programs has changed and, consequently, we have encountered some

modest delays. However, the Federal Aviation Administration (FAA)

continues to make good progress, and the current status of these

various efforts is outlined below for your information.

Remoting Color Weather Radar Data to Air Route Traffic Control

Centers (ARTCC) and En Route Flight Advisory Service Locations -

This program was delayed approximately 15 months due to a new
requirement by the National Weather Service (NMS) to provide an

isolation distribution amplifier between the NWS radars and the

color weather radar remoting equipment. This equipment will protecL
the NWS radar from damage should an electrical fault occur in the

remoting equipment and threaten to work its way Into the radar. The
design and cost of the isolation equipment have been agreed to by

all parties. Delivery of the system is scheduled to begin in

June 1981 with completion planned in May 1982.
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Doppler Weather Radar - A Joint System Program Office (DOT-DOC-DOD)
has been established. The office is staffed and funded.
Requirements are being finalized in preparation for the drafting of
the specifications and this program is on schedule.

Color Weather Radar in Terminal Facilities - Color weather radar was
installed in the Atlanta TRACON and controllers referred to the
weather radar during periods of severe weather. The ATC radar was
also utilized. The conclusion was that because the airport
surveillance radar, which is an S-band radar (good band for
detecting weather), and the terminal controllers have a broadband
display capability, color weather radar was not an absolute
necessity. In view of these findings, there is no program to remote
color weather radar into terminal facilities.

Meteor ologis t/Center Weather Service Units - Twenty CONIJS centers,
Anchorage ARTCC, and the Systems Command Center now have
meteorologists permanently assigned to review and advise controller
personnel on hazardous weather situations. This program was
completed on schedule.

Weather Radar Displays for ARTCC Sector Controllers - A prototype
sector display system will be evaluated in the Cleveland Center.
The evaluation will validate system specifications, compare existing
systems to the color display, demonstrate an improved mapping
technique, and provide a means for operational evaluation. The
evaluation could last from 1 to 12 months. A contract for a
production system could be awarded in FY-81 with first delivery in
1982. This program has slipped about 6 months in order to validate
the concept with more sophisticated hardware in an operational
setting.

We will continue to keep the Board informed o! significant progress
on this recommendation.

Sincerely,

Charles E. Weithoner
Acting Administrator
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National Transportation
o , Safety Board

WashonglonD C 20594

Ofltce of
c ,,,wo$0 W 2 19W6

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to National Transportation Safety Board Satety
Reconmendation A-77-63 issued September 27, 1977. This recommendation
stemmed from our investigation of a Southern Airways DC-9 accident at
New HopE, Georgia, on April 4, 1977. We recot=ended that the Federal
Aviation Administration (FAA):

"Expedite the development and implementation of an
aviation weather subsystem for both en route and
terminal area environments, which is capable of
providing a real-time display of either precipitation
or turbulence, or both, and which includes a multiple-
intensity classification scheme. Transmit this
information to pilots either via the controller as
a safety advisory or via an electronic data link."

The FAA's response of October 3, 1979, indicated many acti6ns
underway to resolve this recommendation. In order to evaluate Its
progress and update the public docket, we would appreciate an updated
status report.

Sincerely yours,

+Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION .....

WASHINGTON, D.C. 20591

October 3, 1979
OFFICE or

THE ADM IN rAUr

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Washington, D.C. 20594

Dear hlr.Chairman:

This is in response to your August 8 letter concerning the Federal
Aviation Administration s (FAA) action relating to NTSB Recommendation
A-77-63.

Rec=endation A-77-63. Expedite the development and implementation of
an aviation weather subsystem for both en route and terminal area
environments which is capable of providing a real-time display of either
precipitation or turbulence, or both, and which includes a multiple-
intensity classification scheme. Transmit this information to pilots
either v-ia the contrcller as a safety advisory or via an electronic data
link.

Cocnent. The mode settings for air traffic control radars are intended
to provide the controller wIth the maximum strength in aircraft return
with the least amount of distortion from all other sources, ground clutter,
weather, and anomalous propagation. The need for improved weather detec-
tion and display is recognized. Our present program involves the remoting
of 75 National Weather Service (NWS) radars to air route traffic control
centers (ARTCCs) and En Route Flight Advisory Service (EFAS) locations.
An FY-80 budget itema will provide each ARTCC controller with direct access
to a color weather radar display showing real-time weather with multiple-
intensity levels. This program will be implemented beginning in 1981 and
completed sometime in 1982. A large part of the Western United States,
including Alaska and Eawaii, does not have NWS radar installations. FAA
primary radar from sites in these areas will be equipped with a weather
intensity decoding device, remoted to ARTCCs, and depicted on a separate
display in color. Once the weather radar system is installed using
dedicated communications, the primary radar will be relegated to a less
sigiLficant role in weather detection and display.

Future plans call for replacement of NWS radars with a doppler weather
radar sometime in the md-1980"s. The doppler weather radar or next
generation weather radar will be a joint NWS/FAM/Air Weather Service
Program. The next generation radar requirements and a program
development offfice are expected to be established in the near future.
This system will in all probability be remoted and displayed in the same
manner aE the forthcomin color weather radar remoting and display system.

" oz
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The following is a brief summary of our R 6 D efforts and future plans.

1. The R & D study concluded that "neither the ARSR nor the ASR radar
system, as presently operated for optimum detection of aircraft targets,
can provide accurately calibrated reflectivity measurements of severe
weathex suitable for subsequent conversion to contour levels." (SRDS
Report, "Use of Air Traffic Control Radars for Hazardous Weather Data,"
dated June 1978, enclosed.)

2. The 1'WS radar evaluation in the Atlanta ARTCC concluded that the INS
radar remoting and color display of six levels of intensity as calibrated
contours was feasible. The color weather radar remoting and display
system will remain in the Atlanta ARTCC until replaced by an FAA
production model of the same system in 1980.

3. 7he production model of the color weather radar remoting and display
system is under contract. The General Time Corporation will begin
delivering transmission, receiving, and display systems to our 20 CONUS
ARTCCs and 44 EFAS locations in April 1980 and complete deliveries by
March 1981.

4. Color weather radar displays are being evaluated in the Atlanta
TRACON. The evaluation is expected to be completed in October 1980.

5. Three meteorologists are now assigned to permanent duties in 13
AECCs (eastern two-thirds of CONUS). Eight additional ARTCCs are
prorad to receive three meteorologists plus associated equipment
in early to mid-FY-80 (remaining CONUS ARTCCs plus Anchorage). The
meteorologists are assigned to Center Weather Service Units, an integral
part of the ARTCC. The meteorologist works directly in support of the
ARTCC and supports all terminal and FSS facilities within the ARTCC
area of jurisdiction.

You may be assured that all weather enhancement activities will be
continued until we are satisfied that we have the best weather 6etection
and display system possible within the state-of-the-art.

Langhorne Bond
Adinistrator

Enclosure
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National Transportation

. : August 8, 1979

Honorable Langhorne 'N. Bond
Adninis trator
Fede:al Aviation Administration
Wasilington, D.C. 20391

Dear Mr. Bond: p
On September 27, 1977, the National Transportation Sfety Board

recommended that the Federal Aviation Administration (FAA):

"Expedite the developmen't and implementation of an
aviation weather subsystem for both en route and
terminal area environments, which is capable of
providing a real-time display of either precipita-
tion or turbulence, or both, and which includes a
multiple-intensity classification scheme. Transmit
this information to pilots either via the controller
as a safety advisory or via an electronic data link."
(Class Il-Priority Followup) (A-77-63)

The Federal Aviation Administration's response to this recommendation

was:

A-77-63

"Comment. !n August 1975, the Air Traffic Service
(ATS) initiated an R&D effort requesting: (a)
en route and terminal radars be evaluated to
ascertain their capabilities to detect and display
weather;(b) a comparison of ARSR/ASR and National
Weather Service (NWS) radar detection capabilities;
(c) identification of modifications to improve ATC
radars; and (d) improve radar weather. dtection
without derogation in aircraft detection."

The Safety Board classified the FAA's response as acceptable action
but has been holding the recommendation in open status.

On August 26, 1978, '.41786, a PA-28-200, broke up in flight aftcr
encountering turbulence associated with a severe thunderstorm over
Bolton, N1orth Carolina. The pilot and his passenger were killed in the
crash.

.07



Honorable Langhorne M. Bond -2-

During its investigation of this accident the Safety Board learned
that weather information displayed to controllers on the NAS stage A en
route radar display was not consistent with the meteorological environ--
ment actually being experienced by flightcrews in the area.

The Safety Board is concerned about the FAA's plans to phase out
all existing broad band radar systems, which presently serve as a backup
to the newer narrow band radar, especially since it is the only source
of primary radar intelligence availdble to en route controllers from
which raw weather information can be derived. The Board believes there
is a continuing need for primary radar in the en route system to aid in
the detection and mapping of hazardous weather conditions.

In the light of continuing occurrences of fatal aircraft accidents
where scvere weather is involved, the Safety Board believes that the
present ARTCC radar systems do not adequately meet the needs of the
users of the national airspace system with regard to reliable severe
weather avoidance operational requirements. The R&D effort cited in
your response to Safety Recommendation A-77-63 was initiated in August
1975, which predates the Recommendation. We therefore request thaL you
apprise us of current radar weather detection improvement efforts and
future plans.

Sincerely yours,

James B. Kin/

Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

0si

OFFICE OF

March 1, 1978 THE ADMINISTRATOR

Honorable Kay Bailey
Acting Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Washington, D.C. 20594

Dear Miss Bailey:

This is in response to your February 8 letter concerning NTSB
Recommendation A-77-63.

Recommendation A-77-63. Expedite development and implementation of
an aviation weather subsystem for enroute and terminal facilities,
capable of real-time display of precipitation with multiple-intensity
levels.

Comment. We concur with your suggestion that the test currently being
conducted at the Atlanta Air Route Traffic Control Center should be
continued through the spring and summer season in order to test its
effectiveness during the period of greatest thunderstorm activity.
The Federal Aviation Administration had planned to and shall continur-
the Weather Radar Remoting System evaluation through CY 1978 with
particular emphasis on the summer thunderstorm season. You may be
assured that all weather enhancement activities will be continued
until we are satisfied that we have the best weather detection and
display system possible within the state-of-the-art.

Sincerely,

Quntin'S.Tayoor
Deputy Administrator
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b, National Transportation
Safety Board

Vrasnnlori D C 20591.

Olfice of the Februdry 8, 1918
Chairman

Honorable Langhorne M. Bond

Administrator
Federal Aviation Administration
Washington, D. C. 20591

Dear Mr, Bond:

On April 4, 1977, Southern Airways, Inc., Flight 242, a DC-9-31,

crashed at New Hope, Georgia, after penetrating an area of severe

thunderstorms, resulting in 70 fatalities and 24 injuries. SubsequenL
to the investigation of this accident, the National Transportation

Safety Board made several recommendations to the Federal Aviation
Administration among which were recommendations to improve the severe

weather information made available to air traffic controllers and
pilots.

Based in part upon the NTSB recommendations, the FAA is presently

testing a Weather Radar Remoting System at the Atlanta Air Route Traffic
Control Center. This system provides a remote radar display from three

National Weather Service radars located at Athens, Georgia; Centerville,

Alabama; and Volens, Virginia. The display shows convective precipita-
tion (thunderstorm activity) in six levels of intensity and offers

significantly improved weather information to air traffic controllers

for their use in controlling traffic and for transmission to pilots. It
is our understanding that this test began during November 1977, and is
presently scheduled to continue until February 1978.

The National Transportation Safety Board supports the objectives of

this test and believes it may contribute significantly to aviation
safety.

We believe that the test should be continued through the spring and
summer season in order to test its effectiveness during the period of
greatest thunderstorm activity. In addition to providing a more compre-
hensive test of the Weather Radar Remoting System, we believe there is a
potential for saving lives and preventing property damage because of the
improved weather information in the system.

S ely yours,

Kay Bailey
Acting Chairman

flHLChDki PAM BLANK-NOT FIJLD



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

OFFICE OF
THE ADMINITRMATOR

December 8, 1977

Honorable Kay Bailey
Acting Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Washington, D.C. 20594

Dear Miss Bailey:

This is in response to the NTSB Recommendations A-77-63 and 64.

Recommendation A-77-63. Expedite development and implementation of
an aviation weather subsystem for en route and terminal facilities,
capable of real-time display of precipitation with multiple-intensity
levels.

Comment. In August 1975, the Air Traffic Service (ATS) initiated an
R&D effort requesting: (a) en route and terminal radars be evaluated
t_ ascertain their capabilities to detect and display weather; (b) a
comparison of ARSR/ASR and National Weather Service (NWhS) radar detec-
tion capabilities; (c) identification of modifications to improve ATC
radars; and (d) improve ATC radar weather detection without derogation
in aircraft detection.

As of October 1 the following has taken place:

1. R&D has completed 2 years of data collection on the ASR (including
New Orleans) and is finalizing a data collection effort on the ARSR.
A decision will be made on our proposed solutions to wiather detection
and display problems, following receipt of an R&D final report to
AAT-l, due in April 1978.

2. Three NWS radars have been remoted into the Atlanta ARTCC. (The
NUS Tampa radar will be remoted to the Miami FSS.)

3. A comprehensive IATS radar evaluation is in progress in the Atlanta
ARTCC. Guidelines for the evaluation of the Enterprise Electronics
Corporation I-M-I00 Radar Data Renoting System being demonstrated are
enclosed. (Enclosure 1)
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4. ATS has established a $7.6.1 1f-79 program to improve weather detection
and display. This program will provide a system for dete( ting and dis-
playing radar weather echoes as calibrated contours of varying intensitief

in APTCCs. Equipment will be procured to receive and process weather
information which will be able to function independently of the rada\.
signal processing used for aircraft target detection. The system will
use a digital transmission over narrowband communications lines.

5. ATS has requested the National Oceanic and Atmospheric Administration
to staff ARTCCs with meteorologists. The meteorologists will analyze
radar weather returns and pilots will be informed by safety advisories.

6. Satellite weather imagery equipment has been validated as an ARTCC
program.

7. The supervisory sections of ARTCCs are being remodeled to acconmod-te
the expanded weather functions associated with en route control.

8. ATS and NWS conducted a Severe Thunderstorm Alert Test between June 19
and September 15. The 3-month program was designed to provide pilots avail-

able weather intelligence to assist them in avoiding severe thunderstorm
areas. A similar test was conducted during the summer of 1976.

A total of 426 thunderstorm alerts were provided on 45 days out of the
93-day test. Considering the 45 days when alerts were provided, the

average was over 9 alerts per day. The highest number of alerts in a

single day was 37.

Field reports indicated that: alerts were received long after avoidance
actions were taken (reroute, deviations, radar vectors); flights sought
to stay clear of areas below VIP Level 4 intensity and this action took
place long before receipt of the alert; and, when the alert was received
it was either no longer useful, superfluous, or provided at a time when
the ;ystem was being taxed to it3 l.mit. The controller could ill afford
to take the time to receive and/or disseminate the alert to the cockpit.

User organizations were alerted and feedback requested; however, nc
useful comments were received.

While no recommendations are being made for another test because of the
apparent impracticability of this alert procedure, ATS will. oxplor, tl,
feasibility of computer technology to develop an Pitomated sy'.tem to
transmit storm intensities.
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Recozinendation A-77-64. Establish a standard scale of thund-rstorm
intensity.

Comment. ATS has taken appropriate steps for implementing the NrSB
recommendation to establish a standard scale of thunderstorm intensity,
based upon the NIS six-level scale. Action has been taken to promote
widespread use throughout the Air Traffic Service of a common language
to describe thunderstorm intensity. The DOT/FAA Notice M71l0.510 dated
June 12 served to acquaint air traffic control specialists with the
descriptive terms developed by the 11WS, and authorizes their use in the
air traffic system.

Thunderstorm intensity levels were published in the Airman's Information
M.anual, Part 3A, on September 1 (Enclosure 2). This publication adviser

pilots of the NWS standard six-level scale and cites examples of standard
phraseology to be used by controllers describing thunderstorm intensity

levels. Definitions, and an explanation of the standard six-level scale,
will al3o be contained in the Pilot -Cor.troller Glossary of the Air Traffic
Control Manual and the Flight Service Station lanual, effective January 1,
1978.

Sincerely,

Q~r-'niA S. Ta/or _

Deputy Administrator

Enclosures
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: September 27, 1977

--------------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D. C. 20591 A-77-63 and 64

On April 4, 1977, Southern Airways, Inc., Flight 242, a DC-9-31,
crashed at New Hope, Georgia, as its crew attempted an emergency landing
on a highway; 70 persons died and 24 persons were injured as a result.
The National Transportation Safety Board's investigation disclosed that
the flight had entered a relatively small precipitation area classified
by the National Weather Service (NWS) as intense, or level-5. This small
inteqse area was part of a considerably larger area of lesser intensities.
By the time the flight had left this small intense area, the level had
risen to a level-6, the highest level currently used by NWS. The Board
believes that had this intense area been identified adequately and in
real-time to both the pilot and controller, the flightpath of Flight
242 might have differed from that actually flown.

As a result of the Ozark Airlines' accident at St. Louis, Mo., in
1973, the Safety Board recommended that the Federal Aviation Administration,
"Develop and install terminal air traffic control radar capable of locating
severe weather and displaying convective turbulence." Also, as a result
of the Eastern Air Lines' accident, at Jamaica, N.Y., in 1975, the Safety
Board recommended that the FAA, "Conduct a research program to define and
classify the level of flight hazard of thunderstorms using specific
criteria for the severity of a thunderstorm and the magnitude of change of
the wind speed components measured as a function of distance along an
airplane's departure or approach flight track and establish operational
limitations based upon these criteria." Although the Southern Airways
jet did not encounter severe weather in terminal airspace, the Board
believes that the concept of the above recommendations should be pursued
with the inclusion of en route airspace as well.

21;
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Honorable Langhorne M. Bond -2-

The Safety Board is aware of various project reports prepared for the
FAA which demonstrate that real-time classifications of the severity of
precipitation areas could be displayed via air traffic control radar. Also,
during its recent public hearing into the Southern Airways accident, the use
of pulse doppler techniques for turbulence detection was discussed. The
Safety Board believes that the technology is available for providing this
critical information, and that these concepts must be made an operational
reality as soon as possible.

The Safety Board also believes that this information should be transmitted
to the flightcrew so that effective and timely decisions can be made. Testimony
received at the public hearing for the Southern Airways accident revealed that
the Beacon Collision Avoidance System would use a data link and that this same
system could be made available for the transmission of an automatic display
of weather information to the pilot.

As a more immediate remedial measure, the Board believes that the dimen-
sioning of thunderstorm precipitation intensity in terms of a common language
should be accomplished and promoted throughout government and industry. The
National Weather Service (NWS) has established a six-level scale based on the
strength of the received radar signal which has been related to precipitation
intensity and thus to thunderstorm intensity. The system is in use with NWS
ground-based weather radars and observations made by these radars are transmitted
to aviation interests in the six-level terminology.

The Safety Board believes that the NWS six-level scale should be adopted
as a standard of description of thunderstorm intensity, and that this would
be of use with severe weather forecasts, ground observations, and pilot reports;
and thus would provide pilots with a clearer picture of potential and actual
thunderstorm activity. Pilots could also benefit by the use of this standard
if used as a reference for the capability of their present-day airborne radar.

Accordingly, the National Transportation Safety Board recommends that the
Federal Aviation Administration:

Expedite the development and implementation of an aviation
weather subsystem for both en route and terminal area
environments, which is capable of providing a real-time
display of either precipitation or turbulence, or both and
which includes a multiple-intensity classification scheme.
Transmit this information to pilots either via the controller
as a safety advisory or via an electronic data link.
(Class II-Priority Followup) (A-77-63)



Honc-rable Langhorne M. Bond - 3 -

Establish a standard scale of thunderstorm intensity based
on the NWS' six-level scale and promote its widespread use
as a common language to describe thunderstorm precipitation
intensity. Additionally, indoctrinate pilots and air traffic
control personnel in the use of this system. (Class Il-Priority
Followup) (A-77-64)

BAILEY, Acting Chairman, McADAMS, HOGUE and HALEY, Members concurred in
the above recommendations.

By: Kay Bailey
Acting Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

March 11, 1981

The Honorable James B. King oFFc or
Chairman, National Transportation THE AOMMNISTRATOR

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendation A-77-69
issued November 7, 1977, and supplements our letter of July 19, 1978.
This also responds to your letter of July 28, 1980, in which you
requested an updated status report.

A-77-69.

Revise the Airman's Information Manual and issue or revise other
official guidance materials to clarify pilots' and controllers'
responsibilities in implementing an IFR departure from an airport
which has a published IFR departure procedure.

FAA Comment.

In July of 1978, the Federal Aviation Administration (FAA) revised
the Airman's Information Manual (AIM) to more clearly reflect pilot
and controller responsibilities for instrument departure operations.
The revisions to the AIM, coupled with other actions outlined in our
letter of July 19, 1978, served to clarify the pilot and controller
responsibilities addressed in NTSB Recommendation A-77-69. We did
not adopt the draft revision to Handbook 7110.65B, Air Traffic
Control, paragraph 350, referred to in our July 19, 1978, letter
because the revision would have changed, rather than clarified,
existing procedures and responsibilities.

However, in a separate but related action, the FAA has drafted a
joint proposal for complete and comprehensive revision of the AIM,
paragraph 325, Instrument Departures. The proposed change will more
fully describe the relationships between IFR Departure Procedures,
Standard Instrument Departures, and the departure/climb-out
instructions assigned in an IFR clearance. It also further addresses
pilot actions when departing uncontrolled airports, with regard to
obstruction/terrain avoidance. A copy of the proposed AIM change,
proposal AAT-330-bO-2, was sent to NTSB and other aviation industry
groups for comment (a copy of this document is enclosed). Based on
comments received to date, we expect the revision to be adopted with
only minor modifications.

PHLCh=1L PAZ BLANK-NOT FIUJD
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Appropriate follow-on action will be taken to update the applicable
air traffic control facility operations and management handbooks once
our present revision effort with the AIM has been completed. We
believe these measures satisfy the Intent of Safety Recommendation
A-77-69 and, accordingly, the FAA considers action completed on this
recommendation.

Sincerely,

Charles E. Weithoner
Enclosure Acting Administrator
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- IS National Transportation
- Safety Board

'tyj Washington,D C 20594
July 28, 1980

Office of
Chairmun

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear 11r. Bond:

Please refer to your letter of July 19, 1978, responding to National

Transportatio Safety Board Safety Recommendation A-77-69 issued

November 7, 1977. This recommendation stemmed from a Cessna 421 accident

near Nogales, Arizona, on January 22, 1977. Your letter indicated that

a proposed revision of Federal Aviation Administration Handbook 7110.65A,

paragraph 350,was being redrafted. In order to evaluate the progress of

this recommendation and update the public docket, we would appreciate an

updated status report.

Sincerely yours,

J es B.
i r m aJ
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

OFFICE OF

July 19, 1978 THE ADMINISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S.W.
Wnshington, D.C. 20594

Dear Mr. Chairman:

This is in response to your May 30 letter concerning the Federal Aviation
Administration's (FAA) action relating to NTSB Recommendation A-77-69.

Recommendation A-77-69. Revise the Airman's Information Manual (AIM) and
issue or revise other official guidance materials to clarify pilots' and
controllers' responsibilities in implementing an instrument flight rules
(IFR) departure from an airport which has a published IFR departure
procedure.

Comment. Actions taken by FAA after the accident involving N99MB at
Nogales, Arizona, on January 22, 1977, are as follows:

A GENOT was sent to FAA field activities to reemphasize pro-
cedures in FAA Handbook 7110.10D for processing pilot requests
for route elements, fixes, etc., that are not computer adapted
(action to preclude repeat of the initial contributing factor

in the accident). See Enclosure 1.

An article on controller actions in regard to instrument
departure procedures was published in the March 1977 issue of
the Air Traffic Service (ATS) Bulletin. See Enclosure 2.

A paragraph titled "Instrument Departure" was published in the
July 1978 AIM, Part 1, under "Pilot/Controller Responsibilities"
on page 82. See Enclosure 3.

A proposed revision of FAA Handbook 7110.65A, paragraph 350 is
being drafted and will be sent to FAA Regions, aviation groups

and others, including NTSB, for comment. The revision will be
constructed to improve clarity and ease of understanding of
departure clearance procedures. Final disposition of the
proposal will be sent to NTSB and others who comment on the
proposal.
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I feel that these actions amply address the procedures indicated in the
accident investigation. Pilot and controller adherence to existing pro-
cedures and responsibilities remain the key to preventing accidents of
the type that generated the NTSB recommendation.

Sincerely,

QEnin S Taylor
Deputy Administrd'tor

Enclosures
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Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D. C. 20591

Dear Mr. Bond:

We have reviewed your response, dated January 16, 1978, to our

Safety Recummendation A-77-69.

In your response, you stated that, "Existing procedures and guidance
contained in Handbook 7110.65A, paragraph 350, and AIM, Part 1, pages 1-
61, outline the pilots' anad controllers' responsibilities pertinent to
obstruction avoidance." The Safety Board carefully considered these
existing procedures and the guidance in these documents before we made
our recommendation. We believe that the procedures do not satisfy the
needs of aviation safety, and the circumstances of the accident involving
N999MB, a Cessna 421A, at Nogales, Arizona, on January 22, 1977, rein-
forced this belief.

Controllers who had provided ATC services to N999MB expressed their
belief that, notwithstanding the departure clearance which indicated
Nogales direct to Tucson, the -ilot could have departed Nogales by using
the applicable published IFR departure procedure involving an initial
climb on a northwesterly heading. The departure controller stated that
he was concerned about the possibility of the pilot's departing via
Nogales direct to Tucson, but he hoped the pilot "was coming out on
another route.''

Directives contained in ATC Handbook 7110.65, dated January 1,
1976, supported the controllers' contention that, at airports which have
a published IFR departure procedure, the portion of a flight from takeoff
to the first en route fix, although specified as "via direct," permits
the pilot to (1) follow the published IFR departure procedure, or (2)
take a different route of flight (including a straight-line course) toi
the en route fix, provided he can clear obstructions. These directives
remain unchanged in ATC Handbook 7110.65A, dated January 1, 1978.
Paragraph 350.e. (Note) states, "If a published IFR departure procadure
is not included in an AIC clearance, compliance with such a procedure is
the pilot's prerogative."
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Apparently, if other traffic is not a factor, a variety of choic-L.
are available to the pilot without any requirement on his part to
specify which choice he has in his flight plan, or to otherwise advise
ATC which option he is taking.

Under the provisions of 14 CFR 91.75, th pilot's coute. of acCtiLLI
evidently was correct when he proceeded on a straight-line course after
being cleared direct from Nogales to Tucson. On the other hand, the
provisions of ATC Handbook 7110.65A -- and to a lesser extent the
procedural guidelines in the AIM -- tend to support the controllers in
their belief that options were available to the pilot.

The action of the pilot of N999MB while complying with bihn cetrpice,
and the expressed belief of the controllers regarding the options
available to the pilot, indicate that procedures and regulations are
incompatibile with regard to controller and pilot responsibilit.ies
during departures from an airport with a published IFR departure routing
(other than a SID).

We believe it should be understood clearly by both pilots and
controllers how an IFR departure is to be effected, especially over
mountainous terrain, as was the case in Nogales. Otherwise, it is
difficult for the controller to be responsive to the needs of the
confused or uninformed pilot. We note that the pilot aboard N999MB waq
apparently aware of the published IFR departure since he attempted to
include it in his IFR flight plan. The FSS specialist at Tucson who
received the flight plan was completely unswarn of the published II}(
departure procedure and the controllers at Davis Monthan RAPCON were
only vaguely familiar with it.

We believe safety demands that this confusion be resolved. Moreov-v,
the Safety Board believes that reiterating currently available g8,daice
is not likely to resolve it. Therefore, we urge that you reconsider
Safety Recommendation A-77-69.

Sincerely yours,
7

James B. King
;1L- Chairmian
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591
'A A $1,1

OFFICE OF

THE ADMINISTRATOR

36, 1978

Honorabl- .Iay Bailuy
Acting rhairman, National Transportation Safety Board
JO [i.depenidence Avenue, SW.

'iishington, D.C. 20594

,,dar Miss Bailey:

[h7.; is in response to NTSB Recommendation A-77-69.

ke-ommendation A-77-69. Revise the Airman's Information Manual (AIM)
and issue or revise other official guidance materials to clarify
-Klots' and controllers' responsibilities in implementing an instrument
fliIhit rules (IFR) departure from an airport which has a published IFR

departure procedure.

Comment. Existing procedures and guidance contained in Handbook 7110.65A,
paraqraph 350, and AIM, Part 1, page 1-61, outline the pilots' and
);ilrollers' responsibilities pertinent to obstruction avoidance. As

ar, added measure, we will reiterate pilots' and controllers' responsibilities
in a new paragraph titled, "Instrument Departures," to be added to the
A, Part i, on page 1-80.

Sincerely,

t'Q,, ,.1% v.'ld lor / -
l)( [,I ( A ( ,il ll :;fl,',
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: November 7, 1977

Forwarded to:

Wmorable Langhorne M. Bond
J inistrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Xshir ton, D. C. 20591 A-77-69

On January 22, 1977, N999MB, a Cessna 421A, crashed in mntainos
te rain about 21 nmi north of Nogales, Azona. The pilot had received
an instnmzwt flight rules (I'R) clearance to depart Nogales and proceed
to TUcson, Arizona, before proceeding west toward his destination,
Fremlo, Califolnia. Although the pilot initially requested a routing
via a navigational fix to the northest of the airport, he acepted the
direct dleroane and proceeded to the north on a straight line course
frM No0aes to Tucson, with an assigned altitude which did not provide
adequate terrain clearance.

T flight service station specialist who relayed the WR clearanc
to N999MB stated that he had expected the pilot to "fly west" and he
advised the pilot to expect radar vectors after takeoff. lbe parture
cont=o.3W .at I~ fthan RAPCN indicated that he w generaly re
of a published dearlure procedure at Nogales (which includedi a notasaly
cliub from the-airport). Howver, he did not )a=c if the pilot wulid
fly the p;.bliohd departure route and, based on the 3R flight plan,
believed the pilot might possibly proceed on a direct route fram Nogales
to, Tcso. An assistant chief at the RAPOON, wbo had fonaflated the 3WR
clearance, stated that he expected the pilot to cmply with the published
departure procedure even if it was not includred in the clearance, and
even thogh it diverged fror the direct route by about 12 nau.

The Safety Board believes that this difference in unerstardin
anng the controllers and the pilot is sytamtic of inadequacies in
the official procedural guidance available to ontroLlers and pilots
cernn IFR departures. Infortrl discussion with other cotrollers

and officials within the FAA indicate tluzt misunderstandings in this
area extend beyond the personnel involved in this accident. The Board

cl des that Phraseology used in the Aixman's IomUt Manual (AnQ
to d scribe the use of published IR departure procedurs is unclear as
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Howmable LangtK3e M. Bon 2

to whether the pilot should infonn air traffic control of his intent to
use a publishe R departure procedure (other than a SID) or vhether he
can fly the procedure without specific air traffic control autt~rizto.

. inherent in this arbiguus procedural guidance has been
d a by this accident. The controller's belief that the pilot
was f~y ,, published IMR departure route, when in fact the pilot was
-Uw4a-ditet crse to T!ucson, contribud to the cotroler's

A, & ant oC : an 41t de which did not proie the re uired obstacle

& The 9'et( ord believes operat.: .ial procedure should
.64.1614W.i avk* o4~tible with all relevant federal regulations.

, te foreging, the Safety Board cncluies that the
,.e resolve.d by pulaioof clarifying -informtion iu

an adv"XY •4r~zJ*. an amm/-gram, revisions to the AIM and, AC
74aftbokt73~4 ; comb ~i ~tination of these, and by inclusion of
tbisCn!AVqVi~ pilot and controller ttaining prOgrans.

~ k~t~Tr ansportation Safety Woard, therefore, reemuns
that. Thed" k viation Adnistration:

citf oficil, uidnceM#P2A1 toclarify pilots'

n ... .... e s IIites in i l Iwting
~ d~bt-me frmx an airpotwhich has a published IM

~in~aeprocedure. (Class 11-Priority fblowV)

EAZEL1 'Arti Ca== Yc S IW=, and KW Nte~s, cowured
in the tshove ~&m~ain

By: Kay Baileyfr
Acting Chaiimmn
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National Transportation Safety Board

- I Wa-,h ng, D C 205i9J

Office of the Char-i April 15, 9181

Honorable J. Lynn Helms
Administrator Designate
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

Please refer to the Federal Aviation Administration (FAA) letter of
February 19, 1981, further responding to National Transportation Safety Board
Safety Recommendation A-78-42 issued .luly 5, 1978. This recommendation stemimed
from our investigation of a DC-7 accident at Yakutat, Alaska, on September 12,
1977, and from our investigations of many other accidents involving aircraft
operated under the provisions of 14 CFR 91 Subpart D (Large and Turbine-Powered
Multiengine Airplanes). We recommended that the FAA:

"Revise 14 CFR 91 Subpart D to assure that an
adequate level of safety is provided wherever
these rules are applicable."

The Safety Board has examined the October 9, 1980, issue of the Federal

Register, in which is published the final rule, Certification and Operation
Rules for Certain Large Airplanes. We appreciate the immense effort that ha-
gone into the revisions and amendments of the relevant regulations including
14 CFR 91 Subpart D.

We thank the FAA for the many actions taken toward fulfilling the intent
of Safety Recommendation A-78-42 which we now classify in a "Closed--Acceptable
Action" status.

Sincerely yours,-_

Chairman
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DEPARTMENT OF TRANSPORTATION
CFDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

OFFICE OF
THE ADMINISTRATOR

February 19, 1981

The Honorable James B. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, DC 20594

Dear Mr. Chairman:

This is in further response to Safety Recommendation A-78-42. This
recommendation was issued as a result of a Douglas DC-7BF crash on
September 12, 1977, immediately after takeoff from Yakutat Airport,
Yakutat, Alaska. All four crewmembers were killed and the aircraft
was destroyed. The aircraft had been operated under the provisions of
14 CFR 91, Subpart D (Large and Turbine-Powered Multiengine Airplanes).
The National Transportation Safety Board's investigation of this accident
revealed that the aircraft was improperly loaded; the proper lease
agreements had not been arranged; the aircraft was not maintained in
accordance with 14 CFR 91.217(a); there was no evidence the copilot met
the provisions of 14 CFR 91.213 or 14 CFR 61.55; and that no qualified
flight engineer was on board.

A-78-42.

Revise 14 CFR 91 Subpart D to assure that an adequate level of safety is
provided wherever these rules are applicable.

FAA Comment.

The Federal Aviation Administration (FAA) stated in previous letters
dated September 11 and October 4, 1978, that the intent of this
recommendation would be satisfied with the completion of certain ongoing
efforts. Specifically, we referred to the Airworthiness and Operational
R(view Programs, the 14 CFR Part 91 regulatory project, and the agency's
surveillance program as stated in FAA Order 1800.12D, Flight Standards
Progrin Guidelines.
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These efforts are not.7 completed, and enclosed for your rtv-''- Is 1 eOctober 9, 1980, issue of the Federal Register, in whicl, i.; 1Jhli,.-i 0'.,final rule, Certification and Operation Rules for Certain Largt. Air; lane:..The amendment to 14 CFR Part 91 completes the regulatory? action outliJnedIn our letters of September U1 and October 4, 1978. Accordingly, tfi l Aeconsiders action completed on Safety Recommendation A-78-42.

Sincerely,

4 sweitne4
Acting Administrator

Enclosure
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DEPARTMENT OF TRANSPORTATION
FEDERA. AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

0

October ,4, 1978 OFFICE OF

THE ADMINISTRATOR

Honorable James B. King
Ch&irman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This will supplement our September 11 response to NTSB Safety
Recommendation A-78-42. Since that time we have had an opportunity
to do a more detailed evaluation of the 65 accident reports used by
the Board to support the statement in the recon endation that
maintenance was a cause or factor in 46 percent of the 65 accidents.

Our indepth analysis of the accident reports reveals that 14 or 21.5
percent of the 65 accidents could be attributed to improper maintenance.
This review disclosed that 17 of the accidents were in the following
categories:

1. Six of the accidents cited involved air carriers operating under
the rules of FAR 121.

2. Three of the accidents cited were FAA airplanes which are maintained
under the rules of FAR 121.

3. Two accidents involved small airplanes which are not required to be
maintained in compliance with 14 CFR 91, Subpart D.

4. One accident involved a military type airplane operated by the CIA
which was not required to be in compliance with the FAR, however, the
airplane did display an "N" number.

5. Five accidents occurred in foreign countries and are being investigated
by the foreign authorities. The information presently available does not,
conclusively, indicate that maintenance was a cause or factor.

Our review further indicates that maintenance was a related or causal
factor in 14 of the remaining 48 accidents and, of the 98 fatalities
cited with the safety recommendation, we find 3 that occurred in a
miintpnance-associated accident.

'



As stated in our letter of September 11, we believe that the intent ofthe recommnendation will be satisfied with the completion of theAirworthiness and Operational Review Programs, the 14 CFR Part 91regulatory project, and the agency's surveillance program as stated inFAA Order 1800.120, Flight Standards Program Guidelines.

Sincerely,

La ne Bond
Administrator
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DEPARTM ENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591
1 A

C,A

f~* I 1 .)OFFICE OF
THE ADMI NISTRATOR

Honorable James B. King
Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to NTSB Safety Recommendation A-78-42.

A-78-42. Revise 14 CFR 91 Subpart 0 to assure that an adequate level
of safety is provided wherever these rules are applicable.

Conmment. The FAA, Flight Standards S~ervice, has recently conducted
two extensive reviews of certain of the Federal Aviation Regulations
(FAR), both of which included 14 CFR 91. The Airworthiness and
Operations Review Programs generated many proposals that have been
adopted as amendments to the FAR and other proposals still being
considered in the rulemaking process. In addition to these programs,
the FAA has recently' initiated a comprehensive regulatory project to
review 14 CFR 91, including its Subpart D.

Our review of the 65 accidents cited by the Board as occurring between
1972 and 1976 indicates a 25 percent maintenance involvement could be
identified as a cause or factor rather than the 46 percent cause factor
given in the information supplied with the recommuendation. We do not
find that the supporting data identifies specific deficiencies in
14 CFR 91, Subpart D, but that it appears to relate to accidents
caused by nonconmpliance with the current rule.

We are aware of the increasing numbers of surplus airline and military
aircraft being operated under 14 CFR 91'. At this time, our information
is that these aircraft represent approximately 5 percent of the total
number of large aircraft being operated under Subpart D of Part 91.
We have placed a high priority on the surveillance of operators using
these aircraft and have so indicated in FAA Order 1800.12D, Flight
Starndards Program Guidelines (copy enclosed).



2i

We believe that the intent of Safety Recommendation A-73-42 will oe
satisfied with the completion of the current Part 91 regulatory projP.t.
the Airworthiness and operations Review Programs, and the surveillance

directed at certain operations conducted under 14 CFR 91, Subpart I

Sincerely,

(g-t)Quentin S. Taylor

Dxputy Aj.iinistrator

Enclosure

cc: AI-1/P-20/S-80/AOA-1/ASF-1/APA-1/AFS-bt5O/800/900
AFS-50:RTBoggs :gg:x63120:8129/78
MC: AOA#682, AFS#1980
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: July 5, 1978

Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOIIENDATION(S)
Federal Aviation Administration

Washington, D. C. 20591 A-78-,;.-

On September 12, 1977, a Douglas DC-7BF crashed immediately after
takeoff from Yakutat Airport, Yakutat, Alaska. All four cremembers
were killed and the aircraft was destroyed. The aircraft had been operated
under the provisions of 14 CFR 91, Subpart D (Large and Turbine-Powered
Multiengine Airplanes).

The National Transportation Safett Board's 4nvestigation of this
accident revealed that the aircraft was improperly loaded; that the
proper lease agreements had not been arranged; that the aircraft was not
maintained in accordance with 14 CFR 91.217 (a); that there was no
evidence that the copilot met the provisions of 14 CFR 91.213 or 14 CM
61.55; and that no qualified flight engineer was on board.

Before this accident the Safety Board had investigated an accident
involving a Convair 880-22W at Miami International Airport. The aircraft,
which was operated under 14 CFR 91 Subpart D, crashed on takeoff when
the pilot was unable to rotate the aircraft as a result of improperly
loaded cargo. In addition, the investigation revealed that the basic
operating weight and the weight and balance of the aircraft were incorrect
in the records of the aircraft.

These are but two examples extracted from the records of 65 accidents
which occurred from 1972 to 1976 involving aircraft operated uMder U
CFR 91 Subpart D. (The Safety Board's review did not include the aerial
application or fire control categories.) These 65 accidents resulted in

98 fatalities since, in many instances, the aircraft was hauling OZ

cargo and crewuembers. These data revealed that the maintenance of the

aircraft was either a cause or a factor in 46 percent of the accidents.

This percentage of maintenance involvement is extremly hfh when co red

to other categories of operations and Indicates that a significant

number of operators of 14 CFR 91 Subpart D aircraft are not maintainizg

their aircraft properly.

'477 2377-A



Honorable Langhorne M. Bond 2

Many Subpart D aircraft are old, surplus air carrier or military
aircraft. They are bought as cheaply as possible to make a profit for
the owners. It is not unusual to find inadequate maintenance programs,
crews which are minimally qualified, and confusing or illegal leasing
arrangements. Frequently, FAA surveillance of Subpart D operators is
difficult because of the instant creation of companies and the interchange
of pilots.

We believe that the problems associated with Subpart D operators
will grow as the number of surplus air carrier aircraft grows. Airlines
are phasing out older B-707's, DC-8's, DC-9-10's, B-727-100's and
turbopropeller aircraft. As these more complex and sophisticated aircraft
replace the older DC-3's -4's -6's and 7's, the need for more reliable
maintenance programs, pilot qualifications and training, and surveillance
will increase correspondingly. For this reason, we believe it is necessary
for the FAA to review and update all aspects of 14 CFR 91 Subpart D.

Consequently, we believe the requirements of Subpart D muat be
revised to assure that they provide adequate levels of safety to the
crews which operate the aircraft and to the general public at and around
the airports from which Subpart D aircraft operate. The review and
revision should include maintenance program requirements, leasing
stipulations, flightcrew qualifications, flight and duty time limitations,
operational control, and weight and balance procedures.

Accordingly, the National Transportation Safety Board recommends
that the Federal Aviation Administration:

Revise 14 CFR 91 Subpart D to assure that an
adequate level of safety is provided wherever
these rules are applicable. (Class III, Longer-
Term Action) (A-78-42)

KING, Chairman, McADAN, HOGUE, and DRIVER, Members, ooncured in
the above recomendation.

MeTing
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

March 18, 1981

The Honorable James B. King
Chairman, National Transportation THEOFFI O

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTS8 Safety Recommendation A-78-48 i-sued

July 24, 1978, and supplements our letter of September 11, 1978. This
also respods to your letter of October 21, 1980, in which you rtruested

a progress report. This recommendation concerned the hazard of
induction icing in aircraft using engines with injection-type

carburetors.

A-78-48.

Require manufacturers of aircraft equipped with the subject carburetors
to publish and provide to all owners the necessary information about

this hazard and how to cope with it in flight.

FAA Comment.

The Federal Aviation Administration's (FAA) regions, with type
certification responsibility for airplanes equipped with the Stromberg
PS series carburetors, reviewed the manufacturers' operating
instructions for induction icing. The following action has been taken,
by the manufacturers:

" Beech Aircraft issued Letter No. 29012-11 applicable to
Models 50, B50, C50, and D50;

" Cessna issued Pilots Checklist procedures for Models 310, 310A,
and 310B; and

" Rockwell Commander issued a revision to the Owners Flight Manual
for the Model 560E airplane,
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Copies of these documents are enclosed for your information. We believe
these actions correct the deficiencies that were of concern to the NTSB
in Safety Recommendation A-78-48. Accordingly, the FAA considers action
completed on this recommendation.

Sincerely,

Charles E. Weithoner

Acting Administrator

Enclosure
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National Transportation
Safety Board

Office of the
Chairman

Honorabie Langhorne M. Bond
Administrator -/

Federal Aviation Administration

Washington, D.C. 20591

Dear Mr. Bond: -

Reference is made to National Transportation Safety Boaid Salvf',
Recommendation A-78-48 issued July 24, 1978. This recommendatioi

concerned the hazard of induction icing in aircraft using engines wi.

injection-type carburetors. We recommended that the Federal Avjati.-:

Administration (FAA) require manufacturers of aircraft equipped ,.,Kt.
these carburetor:, tc publish and provide to all cwners the iecessnry

information about the hazard and how to cope with it in flight.

By letter dated September 11, 1978, we were informed that the '.V,
was requesting its regions with type certification responsibility f(.:
airplanes equipped with the Stromberg PS Series carburetor to rev:iew thL

manufacturers' operating instructions for induction icing and to take'

necessary corrective action. The FAA expected to complete th-' ;sro..
by late February 1979.

In our response of October 25, 1978, we stated that Sate,:y 7,ecom-
mendation A-78-48 was being maintained in an "Open--Acceptable Action"

staLus pending the FAA's review of the manufacturers' operating inst,,

tions. In order to evaluate the present status of this recomnendati.;

and update the public docket, we request a further progress report

Sincer ly yours,

Ja es B. Ki
C airman

AokhCF/ .
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National Transportation
Safety Board

Office of the
Chairman ,

Honorable Langhorne M. Bond .. ... . ... .....

Administrator ........ ............
Federal Aviation Administration . .... ..--. .. .
Washington, D.C. 20591 .

. o,, C .')r .......... .... .....
Dear Mr. Bond: .

This is to acknowledge receipt of the Federal Aviation Administra-

tion's (FAA) letter of September 11, 1978, received in response to Nartor.iJ

Transrortation Safety Board Safet Recommendations A-78-47 and 48. These

two recommendations pertain to the hazards of induction icing for aircra[L

using engines with injection-type carburetors. With regard to A-78-47,

the Safety Board is pleased to note that copies of the recommenditions have

been forwarded to FAA's accident prevention coordinators for use it, meetin;r;

with pilots. The status of this recommendation has been classified as

"Closed - Acceptable Alternate Action." Recommendation A-78-48 has; been

placed in an "Open - Acceptable Action " status pending the FAA's revLi'w

of the manufacturer's operating instructions.

Sincerely yours,

ffi~Ci~i PAZMAM-NOT FIU&D



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

September 11, 1978

Honorable James B. King , 0

Chairmen, National Transportation Saff-L.y Beard OFJI[OF

800 !ndependence Avenue, S. W. :,,r A,,'w. rfe, A-

Wlashinston, D. C. 20594

Dear 1r. Chairman:

This is in response to NTSB Safety Recommendations A-78-47 and 48.

A-78-47. Direct accident prevention specialists, flight instructors,
and fliht examiners, as part of their training or biennial review
programs, to inform all owners and pilots of aircraft which use
injection-type, pressure carburetors of the aircrafts' susceptibilily
to impact ice in the induction system.

Co,inent. In keeping with the established policy in nur Accident
Prevention Program and flight instructor courses, we will continue to
stress to pilots the need to know the contents of aircraft owners'
manuals and pilot operating handbooks. In addition, we have forwarded
copies of this recommendation to our accident prevention coordinatnrs
and requested that the information be used in meetings with pilots.

A-78-48. Require manufacturers of aircraft equipped with the subject

carburetors to publish and provide to all owners the necessary
information about this hazard and how to cope with it in flight.

Comment. This information is required by FAR 23.1581(c) and 23.1585(a).
The General Aviation Manufacturers Association (GAMA) Specification for
Pilots Operating Handbook, Section 7, Paragraph 7.25(g),also contains a
requirement for the information concerning air induction system ice
protection. Future pilot handbooks will be prapared by the airplane
manufacturers in compliance with the specifications in this handbook.
A copy of the pertinent part of the GAMA Handbook is enclosed.

We are requesting our regions with type certification responsibility
for airplanes equipped with the Stromberg PS Series carburetors to
review the manufacturers' operating instructions for induction icing
and take any necessary corrective action. We expect to complete Ltri,.
project by the end of February 1979.

Sincerely,

eue ~i/n S. aylo~i
Deputy Administrator/

Enclosure I *

ffi~jD~OPAZ S L-A 1LD
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSuED: July 24, 1978

---------------------------------------
Forwarded to:

Honorable Lenghorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D. C. 20591 A-78-47 and -48

--------------------------------------

On November 17, 1977, N3837C, an Aero Commander 560E,crashed on a
farm after the pilot initiated an emergency descent near Queen,
Pennsylvania. The pilot, who was injured seriously in the crash, died
shortly after he was released from a hospital.

The pilot reported that while flying at 9,500 feet between cloud
layers he noticed a drop in manifold pressure and experienced engine
roughness accompanied by a loss of power in both engines. Although he
applied alternate air to both engines, he was not able to regain normal
engine operation.

Investigation revealed that both engines were capable of developing
full power and that there was sufficient uncontaminated fuel in the fuel
tanks to power the engines.

On November 26, 1975, in a similar accident, N699E, an Aero Comuider
560E, crashed about a mile from the Quad City Airport, Ubline, Illinois.
The pilot was killed in the crash.

The National Transportation Safety Board's investigation of the
accident disclosed that the pilot had been flying at 11,000 feet on an
instrument flight rules (IYR) flight plan when he reported to air traffic
control that he could no longer obtain sufficient power from his engines
to maintain his assigned altitude. The airplane was being vectored to
the Quad City Airport when it crashed in a residential area. Persons
who arrived first at the crash site noted that the ram air tubes and
mixing chambers of both carburetors were packed with ice.

251 239
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Honorable Langhorne M. Bond 2

The Aero Conmander 560E uses Stromberg PS Series, Model 5BD carburetors.
This is an injection-type, single-barrel, low-pressure carburetor. Fuel
is introduced downstream from the throttle valve and beyond the venturi
chamber. This design feature virtually eliminates fuel vapor ice and
reduces the hazard of throttle ice in the induction system.

A third type of induction ice--impact ice--does pose a problem for
aircraft which use injection-type pressure carburetors. When these
aircraft are flown for extended periods in weather conditions conducive
to the formation of ice on leading edges of the aircraft structure,
impact ice may form in the carburetor air inlet ducts, the carburetor
screen, the carburetor elbow, the heat valve, and the carburetor metering
elements.

Because of the generally favorable design and performance characteristics
of the injection-type pressure carburetor, pilots of airplanes such as
the Aero Comnander 560E may not recognize that impact ice poses a potential
hazard for their aircraft. Moreover, undue delay in switching to the
alternate air system in some icing conditions may result in an ice
accumulation which immobilizes the beat valves. Once this has happened,
the pilot may be powerless to counter further ice buildup, and be my
subsequently lose all power.

The flight operations manual for the Aero Conander 560E gives the
pilot no guidance as to when the alternate air system should be used.
The pilot must rely on other sources to obtain this information. One
such source is Advisory Circular 60-9, Induction Icing - Pilot Precaution
and Procedures, dated February 28, 1973. The AOPA Air Safety Foundation
Flight Instructors Safety Report is another informative publication. We
believe, however, that additional measures should be undertaken to
disse nate 'this information more widely among the users.

Accordingly, the National Transportation Safety Board reecnds
that the Federal Aviation Admin4stration:

Direct accident prevention specialists, flight
Instructors, and flight exames, as part of
their training or biennial review program, to
inform all owners and pilots of aircraft which awe
Injection-type, pressure carburetors of the aircrafts'
susceptibility to Impact ice In the induction
system. (Clas II -- Priority Action) (A-78-47)

I I I2 2



Honorable lagbozoe M. Bond 3

Require manufacturers of aircraft equipped with the
eubjeot carburetors to publish and provide to an
owners the necessary information about this hazard

and how to cope with it in flight. (Class II --
Priority Action) (A-78-48)

KING, Chairman, UcADAS, HOUE, and DRIVER, Members, concurred

in the above reommendationls.
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National Transportation Safety Boar.)
-Wash~rf Dt' C 2r'0

IZ~trs April 15, 1981

Otffce 0A th ,rr

Mr. Charles E. Weithoner
Acting Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Weithoner:

This is to acknowledge the Federal Aviation Administration (FAA)
letter of March 11, 1981, updating the status of National Transportation

Safety Board Safety Recommendations A-79-21, A-79-22 and A-79-24 issued
April 18, 1979, and further supplementing FAA letters of July 16, 197h,
and September 29, 1980. These recommendations stemmed from our investi-
gation of an incident on March 9, 1979, involving a Learjet Model 24B
while it was en route between Greensboro, North Carolina, and Nashville,
Tennessee. The recommendations pertain to the malfunction of a magnetic
clutch assembly used in the autopilot pitch axis servos of aircraft
manufactured by Gates Learjet Corporation.

We are appreciative of the many actions taken by the FAA including
the issuance of Airworthiness Directive (AD) 80-22-]0 and the proposed
change in the Gates Learjet Airplane Flight Manual. We note that the
FAA is continuing to investigate problems associated with A-79-21 and
A-79-22, and will provide the Safety Board with a progress report.
These two recommendations remain in an "Open--Acceptable Action" status.

In Safety Recommendation A-79-24 we asked the FAA to "Determine
whether other model aircraft use the same servo drive unit clutches and
take appropriate action to advise the operators of those aircraft of the
potential problem." The FAA's letter of July 16, 1979, identified the
aircraft models using the same servo drive unit clutches and the issuance
of AD 80-22-10 satisfied this recommendation which we now classify in a

"Closed--Acceptable Action" status.

We thank the FAA for actions taken and underway.

Sincerely yours,

/

James B. King

Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

March 11, 1981 Ia

OFFICE OF

THE AODMINISTRATOR

The Honorable James b. King
Chairman, National Transportation

Safety Board
800 Independence Avenue, SW.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendations A-79-21,
A-79-22 and A-79-24 issued April 18, 1979, and supplements our letters
of July 16, 1979, and September 29, 1980.

These safety recommendations are three of four recommendations relating
to the Learjet Model 24B. Recommendation A-79-23 was classified as
"Closed--Acceptable Action" on December 5, 1979. By letter dated
November 26, 1980, the Board requested that Safety Recommendation

A-79-24, which has been classified as "Open--Acceptable Action," be
addressed in our further response to Safety Recommendations A-79-21 and

A-79-22. We have included our further response to A-79-24 herein.

A-79-21. Initiate a program immediately to expedite the determination

of cause for the clutch malfunction in JET Electronic part No. 2380066,
servo drive unit, devise a means to detect potential problems, and

define corrective action.

FAA Comment. Subsequent to the original investigation of the magnetic
clutch assembly, and the FAA position which found it unnecessary to

restrict the operation of all Learjet aircraft equipped with magnetic
clutch assembly, a Learjet Model 25, Serial No. 25-010, was involved in
a nose-up pitch malfunction which caused the flameout of both engines.

After considerable loss of altitude, the crew restarted both engines
and completed a safe recovery and landing. During the investigation of
that incident, the autopilot pitch axis servo was found to have a
defective magnetic drive clutch. The servo installed on the aircratt
was equipped with a magnetic powder clutch, which is suspected to have

become coagulated and caused the clutch to jam. The jammed clutch

caused the elevator to be displaced and the autopilot continuously
retrimmed the horizontal stabilizer, causing the nose-up condition.

Further investigation of the clutch assembly determined the assembly to
be a modified unit which required a lesser amount of powder and

addition of a new lubricant in the powder. It was noted that the
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powder in the pitch servo clutch of aircraft 25-ul0 was not found t,, ho
coagulated when immediately inslpicted after linding, but was only
suspected because of the absence of proper color of the powder. The

analysis of powder was made by an independetrt laboratory and tile
results showed that sufficient lubricant had not been added to tile
powder. The composition of the powder should have been 1 to 4 percent
lubricant, and the suspected powder was analyzed as having only .07 to

.06 percent Molybdenum and less than .12 percent Molybdenum Disulfide.

It was concluded from this evidence that the clutch did become
coagulated, causing the clutch to jam, and the resultant aircraft

attitude caused the engines to flameout. It was also concluded that
the modification developed by Learjet would not eliminate the problem

because of the requirement for a strict quality control method
to assure the proper amount of powder lubricant.

Consequently, the FAA determined, in the interest of safety, to issue
an Airworthiness Directive (AD) 80-22-10, requiring that the autopilot

pitch axis be deactivated to reduce the hazard created by a possible
malfunction in that axis. Airworthiness Directive 80-22-10 became

effective October 11, 1980, and was applicable to all Gates Learjet 23,
24, 25, 28, and 29 series aircraft. A copy of this AD has already been
forwarded to the Board.

The deactivation of the autopilot pitch axis will continue until the

following modifications are incorporated.

i. Replacement of the existing pitch axis servo equipped with

magnetic powder clutches with a DC torque serlio assembly;

2. Inspection of the autopilot trim coupler board to assure that

the proper transistors are installed; and

3. Incorporation of a trim monitor preflight test switch.

Prior to reactivation of the autopilot pitch axis, a temporary Airplane
Flight Manual (AFM) change pertaining to emergency procedures for pitch

axis malfunction shall be inserted in the appronriate section of the

existing AFM. This supplemental emergency prr ,:dure in the AFM is the
result of FAA flight test.

A-79-22. If defining and implementing the corrective action described
above will require prolonged effort, restrict the operation of all

Learjet aircraft equipped with this servo drive unit.
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FAA Comment. As a result of the aforementioned AD action, all Loarjet
Models 23, 24, 25, 28, and 29 series airplanes will be restricted by
the appropriate AFM airspeed limitation for an inoperative autopilot
until the modification required by the AD is accomplisht'd. This
restriction will be in effect until April 1, 1981, or un~tJl the
autopilot modification requirements are performed.

A-79-24. Determine whether other model aircraft use the same servo
drive unit clutches and take appropriate action to advise the operators
of those aircraft of the potential problem.

FAA Comment. In our letter dated July 16, 1979, we identified the
aircraft models using the same servo drive unit clutches. We believe
the issuance of AD 80-22-10 fulfills the intent of Safety
Recommendation A-79-24.

The investigation of problems addressed in Safety Recommendations
A-79-21, -22, and -24 is still undertay and we expect this effort to
continue for several more months. Conclusions resulting from this
investigation may dictate the need for additional airworthiness
directives or other appropriate action. We will inform the Board of
significant findings as we continue our investigation.

Sincerely,

Charles E. Weithoner
Acting Administrator
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National Transportation
0 !C9 Safety Board

500PWashington 0 C 20594

Office of NOV 26
Chairman

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Reference is made to your letter of September 29, 1980, responding
to National Transportation Safety Board Safety Recommendations A-79-21
and 22. These are two of four recommendations that stemmed from the
Safety Board's investigation of an incident on March 9, 1979, involving
a Learjet Model 24B while it was en route between Greensboro, North
Carolina, and Nashville, Tennessee. The recommendations pertain to the
malfunction of a magnetic clutch assembly used in the autopilot pitch
axis servos of aircraft manufactured by Gates Learjet Corporation.

The Safety Board is informed through staff sources that after
another inflight incident on October 13, 1980, involving Learjet NI02PS
of National Jet Industries, the Federal Aviation Administration (FAA)
reached conclusions that run counter to the views expressed in your
letter of September 29, 1980. We are also informed that the FAA will
issue an emergency Airworthiness Directive directly related to these
recommendations.

In order to evaluate the correct status of these recommendations
and bring the public docket up to date, we would appreciate receiving an
amended progress report. Please note that companion Safety Recommendation
A-79-24 remains in an "Open--Acceptable Action" status. We request that
it be treated with the FAA's further response to Safety Recommendations
A-79-21 and 22.

Sincerely yours,

jairan
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DEPARTMENT OF TRANSPORTATION
W)"ERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

September 29, 1980

The Honorable James B. King ~o
Chairman, National Transportation TH4E ADMINISTRATOR

Safety Board
800 Independence Avenue, SW.
Washington, D.C. -20594

Dear Mr. Chairman:

This will supplement our initial response of July 16, 1979, to National
Transportation Safety Board (NTSB) Safety Recommendations A-79-2l and 22,
related to the malfunction of a magnetic clutch assembly used in the
autopilot pitch axis servos of aircraft manufactured by Gates Learjet
Corporation.

A-79-21. Initiate a program immediately to expedite the determination
of cause for the clutch malfunction in JET Electronic part No. 2380066,
servo drive unit, devise a means to detect'potential problems, and
define corrective action.

Comment. In our Initial response to this recommendation, we indicated
that the Gates Learjet Corporation was testing an improved magnetic
clutch in preparation for a retrofit program. In letters directed to
its Service Centers and to Ow~ners and Operators during November 1979,
(copies enclosed) Gates Learjet urged compliance with Airplane
Modification Kit No. AI4K 79-4, "Replacement of Clutch Assemblies in the
Autopilot Pitch Axis Servo." This kit-.provides for replacement with an
improved magnetic clutch assembly for in-service Model 23, 24 and 25
airplanes having the autopilot servo actuator with the older magnetic
clutches. AMK 79-4 called for compliance within the next 75 flight
hiours. This kit does not remove the 600-hour overhaul compliance of the
pitch servo. A copy off 79-4 is enclosed.

On January 8, 1980, Gates Learjet advised our Central Region that there
were sufficient numbers of the DC torquer/capstan used on later
production airplanes to make them available as replacements for the
magnetic clutch assemblies. Gates Learjet subsequently issued its
Airplane Modification Kit No. AMK 80-3, "Replacement of Pitch Servo
Actuator and Capstan," copy of which is enclosed.

Installation of either of these Airplane Modification Kits is voluntary
on the part of the operator since the possibility of Airworthiness
Directive action by the Federal Aviation Administration (FAA) was ruled
out earlier in the investigation related to this NTSB recommendation.
The investigation showed that on Gates- Learjet airplanes the stall
w.arning stick pusher system is preflight tested prior to each flight,
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which verifies the integrity of the magnetic clutches. In addition,
should the magnetic clutch "freeze" and lock the continuously running
autopilot/stick pusher servo motor to the elevator cable drum, a
mechanical slip clutch is provided in the cable drum to permit the
pilot to override the malfunction. Power can then be removed from the
servo motor by turning off the autopilot and stall warning systems. The
Airplane Flight Manual provides emergency procedures for operation of
the airplane with the stall warning systems off. Based on the above,
the FAA could not identify any unsafe condition that would result from
a magnetic clutch becoming frozen and, therefore, could not justify
mandatory corrective action under the requirements of 14 CFR 39
"Airworthiness Directives."

A-79-22. If defining and implementing the corrective action described
above will require prolonged effort, restrict the operation of all
Learjet aircraft equipped with this servo drive unit.

Comment. In our initial report, we stated that we did not consider it
necessary to restrict operations in this case, and that a Temporary
Airplane Flight Manual Supplement had been issued, specifying emergency
procedures in the event of autopilot pitch axis malfunction or complete
stall warning failures. These identified temporary revisions are being
incorporated into permanent revisions as thel are made to the various

flight manuals.

We believe these actions have fulfilled the intent of Safety
Recommendations A-79-21 and 22.

Administrator

4 Enclosures
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National Transportation
Safety Board

C~.e 01o.- 19
Cha,-mar

Honorable Langhorne Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of November 13, 1979, in which you advised
the National Transportation Safety Board of further action taken by the
Federal Aviation Administration (FAA) to meet the intent of safety
recommendation A-79-23. This recommendation was one of four recommenda-
tions that stemmed from the Safety Board's investigation of an incident
involving a Learjet Model 24B, while en route between Greensboro, North
Carolina and Nashville, Tennessee, on March 9, 1979.

The Safety Board is pleased to note that the FAA has issued Change
17 to Order 8440.5A containing General Aviation Operations Bulletin No.
79-2, "Servo Drive Unit - Installed on Learjet Aircraft," and Change 33
to Order 8430.1A which transmits new Part 135 Operations Bulletin No.
79-3, "Malfunction of Servo Drive Unit Installed on Learjet Aircraft."
Therefore, we have classified A-79-23 as "CLOSED--ACCEPTABLE ACTION."

Sincerely yours,

J es B. *g
C airm

6



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

CPFICE O
'HE A'ZMINISTRATO7

-:ortat ion

-urtsne- _ -: -.'ca o Federal Aviation Administrationt - , res=pet :c 'TSB Safety Recommendation A-79-23

" : e_ to -=.e FAA:

" -edia-e'_v an Operations Alert Bulletin to
ncncre and no-dy cperators of Learjet aircraft

:i ype of servo drive unit to advise

". c s c:rese aircraft of the possible control
_u'ies -ioh~. can. be encountered as a result of

u c Mal funcnrio. .

rder~,-AC.iA czntainin- General Aviation Operations
79- " Servc ive it -nstalled on Learjet Aircraft,"
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DEPARTMENT OF TRANSPORTATION
ffDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 2091

July 16, 1979

OFFICE OF
Honorable James B. King THE ADMNISTRATOR

Chairman, National Transportation Safety Board
800 Independence Avenue, S. W.
Washington, D. C. 20594

Dear Mr. Chairman:

This is in response to National Transportation Safety Board (NTSB)
Safety Recommendations A-79-21 through 24.

A-79-21. Initiate a program immediately to expedite the determination
of cause for the clutch malfunction in JET Electronic part No. 2380066,
servo drive unit, devise a means to detect potential problems, and
define corrective action.

Comment. The clutch malfunction in JET Electronic part Number 2380066
was caused by the magnetic powder in the clutch packing to the extent
that it essentially locked the continuous operating servo motor to the
cable drum, It has been determined by Gates Learjet that the powder
packs because the individual particles are worn smooth from constant
agitation by the continuous running motor and an excessive amount of
unlubricated powder in the clutches.

Gates Learjet is testing an improved magnetic clutch which they plan to
certify as a replacement clutch and is preparing the necessary
information for a retrofit program.

The Federal Aviation Administration (FAA) is considering airworthiness
directive action for the retrofit program. We will further advise the
NTSB of this action in 30 days.

A-79-22. If defining and implementing the corrective action described
above will require prolonged effort, restrict the operation of all
Learjet aircraft equipped with this servo drive unit.

Comment. We do not believe that it is necessary to restrict operations
of Learjet airplanes equipped with the Jet Electronic Part Number 2380066
servo drive unit to assure safe operation. A Temporary Airplane Flight
Manual Supplement for all Learjet airplanes equipped with the above
servo drive units has been issued. It contains emergency procedures
In the event of an autopilot pitch axis malfunction or complete stall
w'arning failures.

R~LC14PAZ BL Fl:40



2

A-79-23. Issue immediately an Operation; Alert BuTtetin to VAA
inspectors and notify operators of Lear jet aircraft equipped k'th ti
type of servo drive unit to advise the pi!ots of these aircraft ol" th*
possible control difficulties which can he encountered as a resii1l
clutch malfunction.

Comment. Copies of this recommendation have been sent to all FAA
Flight Standards Offices as an initial notification of the problem.
Two operations bulletins dealing with the problems are being prepared.
We expect to issue one by June 30 and the other by July 15.

A-79-24. Determine whether other model aircraft use the same servo
drive unit clutches and take appropriate action to advise the operator
of those aircraft of the potential problem.

Comment. The same stick pusher/puller/autopilot pitch servo, P/N 238C066,
is used on all Learjet Model 23 airplanes, S/N 23-003 through 23-009;
Model 24 airplanes, S/N 24-100 through 24-229 except 24-218; and Model 25

airplanes, S/N 25-002 through 25-067 except 25-061. The service
information being prepared by Gates Learjet Corporation will be
applicable to all of the above affected models. Similarly, any
operations alert bulletin that might be issued will be applicable to
the above model airplanes. This servo drive clutch unit is used only
in Gates Learjet aircraft.

A copy of a typical Temporary Flight Manual Supplement Change is
enclosed.

Sincere

Administrator

Enclosure



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C

ISSUED: April 18, 1979

Forwarded to:

Honorable Langhorne M. Bond
Administrator SAFETY RECOMMENDATION(S)
Federal Aviation Administration
Washington, D.C. 20591 A-79-21 through -24

The National Transportation Safety Board has recently

investigated an incident which caused concern about the

continued safe operation of certain Learjet aircraft.

The pilot of a Learjet Model 24B, N14BC, reported

longitudinal control problems on March 9, 1979, while en

route frd Greensboro, North Carolina, to Nashville, Tennessee.

While cruising at altitude, the aircraft abruptly pitched
nosedown. The pilot regained control and deactivated the
aircraft's stall warning system and automatic flight control

system. After the aircraft was configured for landing,
during an1instrument approach to Nashville, it became longi-
tudinally unstable. The pilot, who was unable to control

*the ipitching oscillation, aborted the approach. As airspeed

was'increased, the aircraft became controllable. The pilot

declared an emergency and returned to Greensboro where

better weather existed. Similar problems were encountered
whi p attempting to land at Greensboro. Three approaches
werd aborted before the aircraft was landed. The fourth

approach was conducted without flaps, at a higher-than-
norqal airspeed, and with stabilizer trim for pitch control.

Postflight examination of the aircraft disclosed a

resistance to motion of the longitudinal control system

which was traced to the pitch axis servo drive unit. The
unit was replaced and the aircraft was test flown without
the control problems.
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The National Transportation Safety Board took custody
of the malfunctioning servo drive unit, and it was examined
at the Gates Learjet plant in Wichita, Kansas. This unit
consists of an electric motor which runs continuously in one
direction when either the automatic pilot or the stall
warning stickpusher system is energized. The output shaft
of the motor drives a pair of electromagnetic friction drive
clutches. These clutches rotate in opposite directions and
their output shafts are connected to a common output, which
in turn drives the elevator control surface. The clutches
contain ferrous powder. Normally, this ferrous powder
coagulates into a solid mass only when a magnetic field is
introduced electrically by inputs from the autopilot or
stall warning stickpusher system. The clutch, which is
energized, will transmit torque to the elevator control
system in the appropriate direction. The powder normally
decoagulates and the clutch rotates freely when electrical
power is removed.

Examination of the servo drive unit removed from N14BC
revealed that the ferrous powder in the clutch which trans-
mitted motion in the elevator trailing edge down direction
was solid, although there was no electrical input. With the
aircraft's autopilot or stall warning system activated, this
condition would produce a nosedown pitching moment which
could require as much as 80 pounds force on the control
wheel to counter. With power removed from the servo motor,
the~ jammed clutch would still affect the breakout force and
force gradient of the longitudinal control system.

The other clutch of the servo was examined and it was
free to rotate.

Gates Learjet personnel theorized that the powder
coagulated and caused the clutch to jam because of moisture
contamination. Reportedly, various degrees of moisture
contamination and clutch engagement have been found on other
servos that have been overhauled at Gates Learjet in the
past.

The ferrous material of both clutches of the Servo was
later examined at the Safety Board's metallurgical labors-
tories; no foreign substance was found. The material in
both clutches was determined to be of the same approximate
chemical composition. However, some of the particles Of the
ferrous powder from the jammed clutch continued to coagulate
into small hard lumps. The reason for this is unknown and
indicates that some undetermined property of the ferrous
clutch material is causing the clutch to jam without the
magnetic field.27
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'Th,*-Gfeity Board was informed by the Operator that the
se*Xok expprienced a lateral control problem on

*?c* $11:X74. This time the aileron servo drive uit,
i11cial to -the pitch servo, was found to have a defective

,IUg h3is unit has not yet been disassembled for detailed

The tsfeti.Board is aware that Gates Learjet has dis-
contli~ue the ifse of this JET Electronic's part No. 238.0066
in nit aitcraft. However, we have been informed that there
are Aproomately 220 Learjet aircraft equipped with these
.servo dr#.*e units in operation. Furthermore,'the pitch
Servo div~e unit is a mandatory item for flight, since it is;
an integral part of the stall warning stick pusher system
whio~ Was' rqUired by the certification of the aircraft.

Two'lrecent fatal accidents involved 'loss of control of
Lear4j0t m~4el 25 aircraft which Were. equipped with the same
typq orf s'.o-y drive units. These accidents 'are still -under
inv sti;* ton. Additionally, a review of our accident files
i ind11atvs 1,o us that 10 other accidents-since 1964 involving
Less 14rrt, which we believe were equipped. with' these

set rti-'e!Olts, may have been caused by control problems.
iovei fiiw lack of postaccident evidence precluded identi-

tic~t *iofo such a problem. Our investigation. into this

ofthe po'tintial catastrophic results of cont ol
.. Ap~ caused by jammed servo drive Unit clutches, the
*#fity Aoxd ,i* extremely concerned and believes expedited

~~ 3s Rtiied. Therefore, the'National Transportation
* ~a fty0Btd recommends that the Federal Aviation Administration:

Initiate a program immediately to ex .pedite the
detqrmination of cause for the clutch malfunction
in. JET' Electronic part:No. 2380066, s*rvo drive
unit, devise a means to detect potential ptoblems,
%td 'define corrective action.. (Class i--U~rgent
Action) (A-79-21)

If defining and implementing the corrpctiVe action
described above Will require prolonged effort,
reTstrict the operation of all Learjet-aircraft
requipped with this servo drive unit. (Class I--
Urgent Action) (A-79-22)
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". e /-immediately an Operations Alert Bulletin to
PM inspoctors and notity operatorS of Learjet
t i ,t equipped with this type of servo drivesi mt Toavse the pilois of these airirifft Of the604*1l Control difficulties which' Can be en-

countered as a result of clutch malfunction.
, --Urgent Action) (A-79-23)

Determine whether other Model aircraft use "the
Ihflteservo drive unit clutches and take appropriate
.action to advise the operators of those aircraft

• .dr-the potential problem. (Class 1--Urgent Action)
-A-79-24)

KINr# Chairman, DRIVER, Vice Chairman, McADAMS, and
HOGUE, Members, concurred in the above recommendations.'

akL B ng
Cha irman
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National Transportation Safety Bowe'.

Honorable J. Lynn Helms

Administrator Designate

Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Helms:

This is to acknowledge Federal Aviation Administration (FAA) letter date".
March 11, 1981, further responding to National Transportation Safety Board
Safety Recommendation A-80-31 issued April 23, 1980. We asked the FAA to
expedite approval of the improved tail rotor blade, Part No. 47-642-117, for
installation on all Bell 47 model helicopters equipped with Franklin engines.

We have reviewed the basis of our recommendation and since there has been
an absence of blade failures on Model 47 helicopters equipped with Franklin
engines, we agree that no further action should be taken on this recommendation
unless accident history should indicate otherwise.

We appreciate the FAA's reexamination of this recommendation which we
now classify "Closed--Reconsidered."

Sincerely yours,

Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

March 11, 1981

The Honorable James B. King OFFICE OF
Chairman, National Transportation THE AOWNiSTPAO :

Safety Board

800 Independence Avenue, SW.

Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Safety Recommendations A-80-30 and

A-80-31 issued on April 23, 1980, and supplements our letter of

June 20, 1980. This also responds to your letter of August 27, 19&J.

In this letter, we were informed that the status of Safety

Recommendation A-80-30 was classified as "Closed--Acceptable Action."

A-80-31.

Expedite the approval of the improved tail rotor blades for

installation on all Bell 47 model helicopters equipped with Franklin

engines and expedite action to require the installation of the improved
blades on those aircraft.

FAA Comment.

In our June 20, 1980, letter, the Federal Aviation Administration (FAA)

rejected Safety Recommendation A-80-31 because of the absence of

reports of tail rotor blade fatigue failures on Bell 47 helicopters

powered with the Franklin engine. We attribute this to the

helicopter's lower gross weight and the use of less power when the

Franklin engine is installed.

On August 27, 1980, the NTSB informed us that this recommendation is

being maintained in an "Open--Unacceptable Action" status, and

requested that FAA reconsider this recommendation. The Board based

this request on the contention that these failures have been typical of
a high-cycle, low-stress fatigue mode and, therefore, the type of
engine powering the helicopter is not pertinent. The Board concluded
that the P/N 47-642-102 rotor blade is structurally inadequate and
prone to fatigue cracking and that it should be removed from service.
We have now reevaluated our findings and completed our review of
comments contained in your letter of August 27, 1980.
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Enclosed for your information is a copy of a letter dated July 2, 193').
to Bell Helicopter Textron concerning procedures for approval of the
improved tail rotor for the Models 47D1, 47D, 47B, 47B3, 47E, 47H-1,
47J, and 47K helicopters. The Models 47J and 47K are equipped witi
Lycoming engines and are affected by AD-80-l0-4, Amdt. 39-3770, but FAA
approval of Bell modification data has not yet been issued. This
approval program will entail "field approvals" for most helicopters and
will be time consuming.

The FAA acknowledges the Board's conclusion that (blade) failures have
been typical of a high cycle, low stress fatigue mode. However, the
FAA must conclude that absence of blade failures on Model 47
helicopters equipped with Franklin engines 18 adequate evidence to
exclude those models from further mandatory action. Our airworthiness
docket files contain many letters contending that the requirements of
AD's 68-2-3, 70-10-8, and 80-10-4 were unjustified and arbitrary, even
though the adverse service history of blades P/N 47-642-102 was
addressed in the preamble to the notices and rules. The FAA, in view
of the excellent service history of tail rotor blades P/N 47-642-102 on
Model 47 helicopters with Franklin engines, needs to have specific
adverse data from real-world operations before we can impose on the
public the additional requirements set forth in Safety Recommendation
A-80-31. Accordingly, we intend to take no further action on this
recommendation unless future reports should clearly indicate the
existence of a safety problem in this area.

Sincerely,

Acting Administrator
Enclosure
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National Transportation
Safety Board

Washington, 0 C 20594

Officeo, AUG 2 T 19&Crhairman

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter of June 20, 1980, responding to National
Transportation Safety Board Safety Recommendations A-80-30 and 31 issued
April 23, 1980. These recommendations pertain to several failures of
tail rotor blades in Bell Model 47 helicopters.

In A-80-30, we recommended that .the Federal Aviation Administratio
(FAA) issue an Airworthiness Directive (AD) to require the installation
of the improved tail rotor blades, Part No. 47-642-117, on all Bell
Model 47 helicopters. We are pleased to note that the FAA issued AD
80-10-04, Amendment 39-3770, to fulfill the recommendation. The status
of this recommendation is now classified as "Closed--Acceptable Action."

In A-80-31, we recommended that the FAA expedite the approval of
the improved tail rotor blades for installation on all Bell Model 47
helicopters equipped with Franklin engines. We note that the FAA has
rejected this recommendation, basing its decision on accident history.
We are informed that there are no reports of tail rotor blade fatigue
failures on Bell 47 helicopters powered with te Franklin engine. The
FAA attributes this to the helicopters lower gross weight and the use cf

less power when the Franklin engine is installed.

Our metallurgical examination indicates that the failures have beptn
typical of a high-cycle, low-stress fatigue mode; therefore, the type of
engine powering the helicopter is not pertinent. We conclude that the
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Honorable Langhorne M. Bond - 2 -

P/N 47-642-102 rotor blade is structurally inadequate and prone to
fatigue cracking and that it should be removed from service. We,

therefore, request the FAA to reconsider reco=rendation A-80-31, whicl.

we are maintaining in an "Open-Unacceptable Action" status.

Sincerely yours,

es:B. XKi
C airman

- -V ---. ~ _ _ _ _



DEPARTMENT OF TRANSPORTATION
FE DERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

Jine 20, 1980

The Honorable James B. King 
l

Chairman, National Transportation OFFIC ADITO

800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in reaponse to NTSB Safety Recommendations A-80-30 and 31,
issued on April 23, calling on the Federal Aviation Administration
(FAA) to require the installation of improved tail rotor blades on all
Bell Model 47 helicopters. FAA's comments and actions in response to
these recommendations follow.

A-80-30. Issue an Airworthiness Directive to require the installation
of the improved tail rotor blades, part No. 47-642-117 on all Bell 47
model helicopters for which the installation has been approved as soon
as possible after receipt of the directive.

A-80-31. Expedite the approval of the improved tail rotor blades for
installation on all Bell 47 model helicopters equipped with Franklin
engines and expedite action to require the installation of the improved
blades on those aircraft.

Comment. On January 30, our Southwest Region issued a Notice of Pro-
posed Rule Making (NPRM) calling for replacement of tail rotor blades,
P/N 47-642-102, with improved blades, P/N 47-642-117, on all Bell
Model 47, H-13, and TH-13T series helicopters, except those equipped
with Franklin Engine Company (Aircooled Motors) engines. The NPRM also
provides for reducing the retirement time of the blades, P/N 47-642-102,
on those helicopter models requiring the blade replacement. This NPRM
action was initiated by the FAA based on the service history of tail
rotor blade, P/N 47-642-102, fatigue failures. The closing date for
comments to the docket was March 18.

The FAA issued Airworthiness Directive CAD) 68-02-03 in January 1968
because of several Bell Model 47 helicopter tail rotor blade failures.
AD 68-02-03 reduced the retirement time of tail rotor blades,
PIN 47-642-102, from 2,500 to 600 hours' time-in-service and required
frequent inspections of three critical areas of this blade on all Bell
Model 47 helicopters and on any other helicopters equipped with these
blades. lu 1970, AD 70-10-08 was issued to amend, clarify, and super-
sede AD 68-02-03. The essential provisions of AD 68-02-03 were carried
over to AD 70-10-08.

FAA's records of service history of the Model 47 tail rotor blades
since AD 68-02-03 was issued do not contain any reports of tail rotor
blade fatigue failures on Franklin engine-powered Model 47 helicopters.
rhese particular helicopters are the early models, having a lower gross
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wbight and using less power than the Lycoming engine-powered i,elico....

ters. As FAA stated in the preamble to the NPRM issued on January 3o,
the service history information of U.S.-registered Model 47 helicopters;
indicates that neither a mandatory reduction in the retirement time for
blades, P/N 47-642-102, installed on Franklin engine-powered
helicopters, nor mandatory installation of the improved tail rotor
blades on these particular Model 47's, is warrantea.

Since January 1976, ten additional reports have been received by 1AA,
indicating an inflight failure of tail rotor blade, P/N 47-642-102, on
six Model 47G-2 and one each on Models 47-G-2A-l, 47 J-2, 47-D, and
47G-3 helicopters. These helicopters were all equipped with Lycoming
(AVCO) engines.

As a result of inflight blade failures, Bell Helicopter Textron issued
Alert Service Bulletin Nos. 47-79-3 and 47-79-4 and OSN 47-79-2. These
directives specify removal of the tail rotor blade, P/N 47-642-102, and
installation of the improved tail rotor blade, P/N 47-642-117. The
directives also require a reduction in retirement time from 600 to
300 hours for blades P/N 47-642-102. Included are blades installed on
all Model 47 series helicopters regardless of the engine used.

The FAA acknowledges that improved blade P/N 47-642-117 is more durable
than blade P/N 47-642-102 and recommends the installation of the
improved blades on Model 47 series helicopters equipped with Franklin
engines. The agency does not believe, however, that the service his-
tory on these models warrants mandatory installation of the improved
tail rotor blades on these particular helicopters.

The Board's Recommendations A-80-30 and 31 are substantially the same
as its March 18 comments submitted for inclusion in the NPRM docket.
These recommendations call for immediate issuance of an AD, requiring
installation of the improved blades on all models for which they are
currently approved. Improved blade installation is also required on
all other Model 47's, including those equipped with Franklin engines,
as soon as installation can be approved.

On May 2, FAA issued its final rule, effective June 9, after carefully
weighing all comments to the docket and other considerations described
above. In our judgment, FAA's action provides an effective solution te
this safety issue, and I am enclosing a copy of the final rule for the
Board's review and records.

Since

nh eBond
Administrator

2R2

Enclosure



NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

ISSUED: April 23, 1980

Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDAT ION (S)
Washington, D.C. 20591

A-80-30 and -31

During several recent accident investigations, the Safety Board has identified

recurring failures of tail rotor blades on Bell model 47 helicopters. Two recent

accidents in California are typical of several previous accidents.

On March 8, 1980, a Bell 47G helicopter crashed during a crop dusting operation in

Brentwood, The pilot was seriously injured. The investigation is continuing; however,
preliminary reports indicate that a tail rotor blaLe separated in flight.

On September 14, 1979, a Bell 47J-2 helicopter lifted off the Queen Mary

helicopter pad with four passengers and a pilot on board for a sightseeing tour of Long

Beach Harbor. Witnesses saw the tail rotor blade separate from the aircraft at 200 feet

above ground level and in level flight over Queensway Bay. The helicopter descended

out of control, crashed, and sank in 35 feet of water. All five occupants were killed.

Upon 'examination, the tail rotor blade, PIN 47-642-102, was found to have

separated through the grip in the grease seal rodius retention area. This area is covered

by Airworthiness Directive 70-10-08. The Airworthiness Directive requires a detail

daily Inspection of the exterior surface of the blades for the presence of cracks, dents,

and nicks, and a 150-hour periodic inspection of the interior surface of the blade in the

grip area for cracks, corrosion, and tool marks. The inspection is to be conducted using

dye penetrant techniques, or a light and a magnification device.

A metallurgical examination of the failed blade disclosed that the failure

stemmed from a fatigue crack that began on the inside diameter of the grip. The

fatigue had begun at small corrosion pits less than 0.002-inch deep. The service life of

the blade Is 600 hours; however, this blade failed within a total time of only 536.4
hours.

Additional recent accidents involving tail rotor blade failures on Bell 47 series

helicopters include the following:
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(1) A Bell 47G-2A-1 helicopter, N1158W, crashed 3 miles NW of Laughmar,
Florida, on July 15, 1978. There was one fatality. The tall rotor blade, PIN
47-642-102, separated because of a fatigue crack that had begun on the
trailing edge of the airfoil. The total time on the blade was 77.5 hours.

(2) A Bell 47G-2 helicopter, N47WV, crashed at Pigeon Forge, Tennessee, on
July 16, 1978, resulting in four fatalities. The tail rotor blade, P/N 47-642-
102, separated because of a fatigue crack that started in the grip. The total
time on the blade was 468 hours.

(3) A Bell 47G-2 helicopter, N68367, crashed in Solodad, California, on August 12,
1978. The tail rotor blade, P/N 47-642-102, separated because of a fatigue
crack that began in the grip. The total time on the blade was 400 hours.

(4) A Bell 47G-2, N6729D, crashed near Crossland, Georgia, on August 12, 1978.
The tail rotor blade, P/N 47-642-102, separated because of a fatigue crack
that began in the grip. The total time on the blade was 365 hours.

In most of the failures examined by the Safety Board's Metallurgical Laboratory, the
fatigue cracks had begun from extremely small stress raisers such as knicks, corrosion
pits, tool marks, and scratches. Most of these defects could have been overlooked by a
visual inspection.

The long history of fatigue failures in tail rotor blade P/N 47-642-102 reflects a low
fatigue margin and an obvious need to replace the blade with a design more resistant to
fatigue cracking.

In December 1979, Bell issued Alert Service Bulletins Nos. 47-79-3 and 47-79-4,
which recommended that the service life of the tail rotor blades be reduced immediately
from 600 hours to 300 hours, and that all blades with more than 300 hours be scrapped.
The Bulletins further recommended that the current model blades be replaced with the
new model b4des by July 1980. The new model blades have been shown to have a higher
margin for fatigue and, have a higher recommended service life of 2,400 hours.

The FAA's Southwest Region has issued a Notice of Proposed Rulemaking (NPRM)
for adoption of an Airworthiness Directive on this matter, which essentially is the same as
the Bell Service Bulletins except that the NPRM excludes those Bell 47 helicopters
equipped with Franklin (Aircooled Motors) engines. In the text of the NPRM, the FAA
recognizes the need for the improved tail rotor blades to be installed on these models and
reommends that this be accomplished later. The Safety Board does not agree that the
Bell 47 helieopters equipped with these engines should be excluded from the provisions of
the proposed Airworthiness Directive. Further, the Safety Board believes that removal of
all blades with part No. 47-642-102 should be expedited.

Therefore, the National Transportation Safety Board recommends that the Federal
Aviation Administration:

Issue an Airworthiness Directive to require the installation of the improved
tili rotor blades, part No. 47-642-117 on all Bell 47 model helicopters for
which the installation has been approved as soon as possible after receipt of
the directive. (Class 1, Urgent Action) (A-80-30)
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Expedite the approval of the improved tail rotor blades for installation on all
Bell 47 model helicopters equipped with Franklin engines and expedite action
to require the installation of the improved blades on those aircraft. (Claw I,
Urgent Action) (A-80-31)

KING, Chairman, DRIVER, Vice Chairman, McADAMS and GOLDMAN, Members,
concurred in these recommendations. BURSLEY, Member, did not participate.

BY; J
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON. D.C. 20591

February 26, 1913

The honorable James B. King OFF |Ct OF

Chairman, National Transportation THE AOMINIST ATOM

Safety Board
800 Independence Avenue, SW.
Washington, D.C. 20594

Dear Mr. Chairman:

This is in further response to NTSB Recommendation A-80-35 issued
May 7, 1980, and supplements our letter of August 6, 1980.

A-80-35. Amend Airworthiness Directive 78-12-06 to require periodic
nondestructive inspections of Cleveland P/N 40-76B and P/N 40-120A nose
wheels on Piper model IIA-31 aircraft.

FAA Comment. In our August 6, 1980, letter, we advised the Board that
our initial analysis of Service Difficulty Reports indicated a variety
of causes of failures experienced, such that additional investigation
was required to determine whether some specific corrective action(s)
was required. Our investigation has revealed the following:

Discussion of the PA-31T and AD 78-12-06. In 1977, the PA-31r was
using the Cleveland P/N 40-76B wheel as an optional high flotation
wheel with a 10-ply rating 17.5 by 6.25-6 tire. This wheel has TSO
approval and had been tested at 55 psi maximum tire pressure. Piper,
however, established the tire pressure at 80 psi. Failures were
reported and Piper attributed them to the 3-bolt design used in holding
the two-wheel halves together. Therefore, Piper chose a 6-bolt wheel,
P/N 40-120A, and maintained the 80 psi tire pressure. Piper Service
Bulletin No. 568 was issued on April 26, 1977, calling for a no-cost
replacement of the P/N 40-76B with the P/N 40-120A wheel within the
next 25 hours of operation. The tire used on both was the 17.5 x
6.25-6 10-ply rating size. The FAA did not issue an AD.

Following this, failures have been reported with the P/N 40-120A wheel.
Cleveland Company advised that this wheel had been TSO-tested with a
6.00-6 tire at 54 psi maximum pressure.

Apparently, at Piper's request, Cleveland Company attempted to
requalify the wheel using the larger 10-ply rating tire with the tire
pressure increased to 80 psi, but was unable to do so.
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Piper then issued Service Bulletin No. 599 by Telex on April 21, L978,

calling for a preflight inspection of the PIN 40-120A wheel.
Airworthiness Direct.Lve 78-12-06 was issued on June 22, 1978, by the
Eastern Region which called for a preflight inspection of PA-31T

aircraft having the P/N 40-120A nose wheel (as in Piper Bulletin 599).

On October 4, 1978, Piper issued Service Bulletin No. 599-A making
available a Goodrich P/N 3-1076 wheel, Piper P/N 551-782, as an option
to the Cleveland P/N 40-120A. It was noted that with this optional
Goodrich wheel installed, compliance with the preflight inspection was

no longer required.

On May 9, 1979, the FAA amended AD 78-12-06 to add the optional
Goodrich P/N 3-1076 wheel, as noted in Piper Bulletin 599-A and an
additional optional Goodrich P/N 3-1331 wheel, Piper P/N 551-750.

A review of the FAA Maintenance Analysis Center records from June 1974
LU July 1980 Indicated only six failures were reported on the PA-31T's

in a 6-year period. All of these failures occurred between March 14,
1978, and April. 27, 1979, and no failures have been reported since the
May 9, 1979, amendment date of the AD providing for the optional

Goodrich wheels. These statistics strongly indicate that this problem
no longer exists. Additionally, the fact that only 30 aircraft were
ever equipped with this optional high flotation wheel/tire combination,

further supports our contention that no change to AD 78-12-06 affecting

PA-31T aircraft is necessary.

Discussion of the PA-31 series with Cleveland P/N 40-76B wheel. The
NTSS recommendation is to amend AD 78-12-06 to include Cleveland
P/N 40-76B wheel used on the PA-31 series aircraft and to require

periodic nondestructive inspections, presumably instead of the

preflight inspection.

The basis for this recommendation was the occurrence on September 19,
1978, of a nose wheel failure on a PA-31-350 during taxiing which, for
reasons now unknown, was reported to result in the collapse of the nose
landing gear. In addition, a survey of the FAA Maintenance Analysis

Center records indicated that 36 cracked or failed nose wheel
assemblies have been reported over the last 5 years. Six of the
reported cases involved the Cleveland P/N 40-120A wheel installed on

Piper PA-31T model aircraft; the remaining reports involved the
Cleveland P/N 40-768 wheel installed on various models of the

PA-31 series aircraft.

A further review has been made of FAA records dating from June 1974,
the beginning of the computerized storage system, through July 24, 1980.
These records show 33 failures on the PA-31-350, I on the PA-31-325,
and 10 on the PA-31, for a total of 44 certain failures. In addition,



there were 5 possible failures resulting in a probable totil of 49
dur ill, this 6-yeair periud. The failures are i(dentt fled ab crak'(I o r
broken rims or flanges.

The ntmihc.,r of PA-31 Iser ies ai rcraft del iv-red for tiuervJce 1:i I IIL I/
over 3,000. thle iniiber of failires is relatively small and ;itnoUllts to
slightly over I percent, but the failures per year are as follows:

1975 1976 1977 1978 1979 1980 (Jan-Juiie)

3 2 6 10 10 18

Seven of the ten in 1979 occurred the last half of the year and this
increase is probably caused by the accelerated use of the PA-31-350 in
air taxi and commuter service as a result of deregulation. In view of
this adverse trend, the FAA concurs In this portion of the
recommendation and has initiated a Notice of Proposed Rule Making
(NPRM) to adopt an AD which will require the inspection of the nose
wheel and replacement of whecl; found with cracks on cerLail I'ipLr

,udu1i6 PA-31, PA-31-325, and k'A-31-350 airplanes. A copy of this NPRM
(Docket No. 80-SO-78) is enclosed.

We have also recommended to Piper Lakeland that a production change be
instituted so as to make available a preferred spare Cleveland Nose
Wheel P/N 40-140 or an equivalent wheel supplied by any other wheel
manufacturer. The P/N 40-140 wheel is more rugged and should provide
longer life.

This wheel was developed as a replacement for the P/N 40-120A covered
by the AD and has been approved by Piper Lock Haven for the PA-31T.
The P/N 40-140 wheel has also been selected by Piper Lakeland for use
on the PA-42 (Cheyenne ILL). This wheel exceeds the TSO minimum
bLandards according to the manufacturer; specifically, it has been
towed under load more than twice the 1,000 mile distance required by
the TSO.

We believe the preceding actions will correct the concerns identified
in NTSU Safety Recommendation A-80-35. Accordingly, FAA considers
action on this recommendation completed.

Since cly,

Charles E. Weithoner

Enclosure Acting Administrator
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O. e of

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration
Washington, D.C. 20591

Dear Mr. Bond:

Thank you for your letter responding to National Transportat iu
Safety Board Safety Recommendation A-80-35 issued May 7, 1980. Thp
recommendation stemmed from our investigation of an incident involving
Piper aircraft, Model PA-31-350, at Washington National Airport,
Washington, D.C., on September 19, 1978. While the aircraft was being
taxied, the nose gear assembly collapsed. We recommended that the
Federal Aviation Administration (FAA):

"Amend Airworthiness Directive 78-12-06 to require
periodic nondestructive inspections of Cleveland
P/N 40-76B and P/N 40-120A nose wheels on Piper
Model PA-31 aircraft."

We note that after conducting a review and analysis of the piobl n:
the FAA will advise the Safety Board of its decision, which we caTI
expect shortly. Pending the FAA's further response, Safety Recoummer-
dation A-80-35 is being maintained in an "Open--Acceptable Action"
status.

Sincerely yours,

S James B. King
Chairman
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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

WASHINGTON, D.C. 20591

A igust 6, 1980

Tb t Honorable James B. King
,'.,airman, National Transportation OFFICE OF

cafetv Board 
THE ADMINISTRATOR

Independence Avenue, SW.
Washington, D.C. 20594

.,ear Mr. Chairuan:

This is in response to NTSB Safety Recommendation A-80-35 issued by the
board on May 7, 1980. This recommendation resulted from the Board's
investigation of an incident involving a Piper Model PA-31-350, at
Washington National Airport, Washington, D.C., on September 19, 1978.
The incident occurred when the pilot taxied forward a short distance
for a brake check. Upon brake application, the nose wheel failed and
then cocked against the gear fork assembly, resulting in damage to the

gear retract mechanism and subsequent collapse of the nose gear
assembly.

,-80-35. Amend Airworthiness Directive 72-12-06 to require periodic
nondestructive inspections of Cleveland P/N 40-76B and P/N 40-120A nose
wheels on Piper model PA-31 aircraft.

Comment. Airworthiness Directive 78-12-06, which was issued May 9,
1979, required only a visual inspection of Piper Model PA-31T aircraft
nose wheel assemblies, Cleveland P/N 40-120A, before each flight. This

is in contrast to the Board's recommendation that the Airworthiness
Directive be amended to require periodic nondestructive inspections of

boLh Cleveland P/N 40-120A and P/N 40-76B nose wheels on all Piper
!Xodel PA-31 aircraft.

The Federal Aviation Administration's (FAA) initial analysis of Service
Difficulty Reports related to these parts indicates a variety of causes
of the failures experienced, such that additional investigation is
required to determine whether some specific corrective action(s) is
r-quired and what, if any, that action should be. It might involve an
action as recommended by the Board or some alternative action.

V' anticipate completing this review and analysis so that a decision as
Lo FAA's course of action can be made within the next 30 days and shall
advist the Board of our decision at that time.

4 

on,

AP'mtnistrator
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C

ISSUED: May 7, 1980

-----------------------------
Forwarded to:

Honorable Langhorne M. Bond
Administrator
Federal Aviation Administration SAFETY RECOMMENDATION(S)
Washington, D.C. 20591

A-80-35

The National Transportation Safety Board's investigation of an incident involving
a Piper model PA-31-350, N59911, at Washington National Airport, Washington, D.C.,
on September 19, 1978, and subsequent monitoring of pertinent Service Difficulty
Reports indicate that corrective action is necessary to reduce the possibility of similar
occurrences.

Immediately after receiving clearance to taxi out for a scheduled flight to Elmira,
New York, the captain of Commuter Airlines Flight 551 taxied forward a short distance
for a brake cheek. Upon brake application, the nose wheel failed and then cocked
against the gear fork assembly. This resulted in damage to the gear retract mechanism
and subsequent collapse of the nose gear assembly.

Investigation revealed that the nose wheel, Cleveland P/N 40-768, had failed in
fatigue. The fatigue began from multiple origins adjacent to the holes of three bolts
which hold the rim to the wheel. The fatigue area covered about 50 percent of the
fracture surface and propagated eircumferentlally from the multiple origins.
Maintenance records indicated that the nose wheel had been disassembled and visually
inspected 8.9 operating hours before the failure.

A survey of the FAA Maintenance Analysis Center Records indicated that 36
cracked or failed nose wheel assemblies have been reported over the last 5 years. Six
of the reported eases involved the Cleveland P/N 40-120A wheel installed on Piper
PA-31T mbdel aircraft; the remaining reports involved the Cleveland PiN 40-76B wheel
installed on various models of the PA-31 series aircraft.

We recognize that the Federal Aviation Administration has been active in alerting
owners and operators of cracks in Cleveland P/N 40-76B wheels installed on Piper
PA-31-300 model aircraft and that the Information was discussed in the August 1977
issue of FAA's General Aviation Inspection Aids Summary.
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On May 9; 1079, Airworthiness Directive 76-12-06 was Issued which required
a visual htta of Piper Model PA-31T aircraft nose wheel assemblies, Clove-
land PIN W-120A, (Piper P/N 551-778), before each flight. This Inspection may
be aceomp ished by the pilot. However, the possibility of a nose wheel failure
on other Piper PA-31 series aircraft equipped with the P/N 40-76B nose wheel
continues to exist. Therefore, the National Transportation Safety Board recommepds
that the Federal Aviation Administration:

Amend Airworthiness Directive 78-12-06 to require periodic nondestructive
inspections of Cleveland P/N 40-76B and P/N 40-120A nose wheels on Piper
model PA-31 aircraft. (Class 11, Priority Action) (A-80-35)

KING, Chairman, DRIVER, Vice Chairman, McADAMS, GOLDMAN, and
BURSLEY, Members, concurred In this recommendation.
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